'd PCT/PTO 0 8 APR 2005 



If Jt 



JAPAN PATENT OFFICE 



20/530903 

WT/JP03/13053 
1 0.| 0.03 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m * n u 

Date of Application: 

ffi m # 

Application Number: 
[ST. 10/C] : 

m s a 

Applicant(s): 



2003^ 1^31B 

<$m 2003-024183 
[J P. 2003-024183] 



RECD 2 7 NOV 2003 



WIPO 



PCT 



COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



Commissioner, 
[ \ Japan Patent Office 



2003^11^140 



^44 




» I > ,»-r- i-r-i- ^ *\ 



f 



0 0 3 -0 2 4 1 8 3 ^ ^ v : V 

[***] 

UHHM 022758 

[HUB] ^ 15 ^ ^ 31S 

iHRflw^an C07C 

[ttFfXttSUf] ttiAiWW 1 2 2 7-4 

lttJSffXI*»M **#fiJHfc*# 1-34-4 
[ft*] EA 

Itt»fX»*»m] ^l^W p 3-9-2 
Wk8««-] 000003311 

IWM#*1 100089705 ^ 

[*»**] 03-3270-6641 
[jgftb/dtSA] 

MUM**] 100076691 



J±i|iE^2 003-3094181 



2003-024183 A ^~ V : 2/E 



2003-024183 ^ 



MffiUfrS-] 100075270 
[«8U«-1 100080137 
100096013 
MIIHl 100111420 

[WM^l #^2002-297366 
IffiHH] ¥^14^10^ 10 B 

WAG***] 051806 
Wtt&m] 21.000R 

^«B* 1 
0107764 



ffitiE# 2003-3094181 



mm. 2003-024183 V : l/ 



VSmvZxm 2, 2-«-l«, 25-^bKn^/-19-/M*^ 

[»*3U] (i) : 




5t (I) 



R 1 & J; ^ R 2 |BJ— ifciil^ct, ^n^>H^ £fct±7kBS3fe. £fc 

-is <7>Esai*> t < \±fr*&mtT)v>r=-)\<^ ttzi±w&z*i?zfikm%L2 - 1 5 
A(i> mm&t>%m& 1-12 ofiftt u < ^tm^r^^m. t turn 

Wl 1 - 1 2 <nmm. i> L < HtfMJMfcT * * ;v * * $ fc li&IIft 2 



ffiiE^ 2003-3094181 



2003-024183 



^-v: 2/ 



-1 4 L<&&WR r *'*-*'*> * fctt«fe**LfcJI««fc2-l 4 

[«^H2] -*3*; (i) i'^v^t. 
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ft&m e 9 \ >D3 ( 1 a , 25- v t K n * v tf * 5 >D 3> 1, 25- (OH) 2D3) *± * ;V 
. &rtfc#£-r&e*$ VD£#fc (VDR) *^i"*»W«^0|g^lW»^J: «3 

^m-t&o i,25-(oh) 2 d 3 (±, imit&mmm. v-mm<z>m, mwtmmmt 

<n&<\*mm.<nmtoKfatfbftx%tzi)K r^-%m^£ «9 i,25-(0H) 2 D 3 ^ibi9 
_^^r v ^ 7 v ymzm&l'tzm^Mfc, 19-y ;v-i, 25- v tKo^ylf^r/D 
3 (mT19-nor-l,25-(0H) 2 D 3 i: *)fami-2>) ri^JfcSfLfc (Perlman K. L. , Sw 
enson R. E. , Paaren H. E. , Schnoes H. K. , DeLuca H. F. , Tetrahedron Lett 
., 1991, 32, 7663-7666.) 0 19-Nor-l,25-(0H) 2 D3<^^^ffl*^14Ml,25-(0H 

ttfTFZ^ lg-nor-l^S-CO^^s^mvS^^v^Ai^fpffl^flv^e^ ^ >Vffi 

#tfl9-y ;vtf^ ^ >Dtf^f£^J&£*t> v> < o*^fflP|Sv^tt-/n -7 -f 
^^^ttTV^ (Sicinski R. R. , Perlman K. L. , DeLuca H. F., J. Med. C 
hem., 1994, 37, 3730-3738 ; Sicinski R. R. , Prahl J. M. , Smith C. M. , DeL 
uca H. F., J. Med. Chem. , 1998, 41, 4662-4674 ; Sicinski R. R. , Rotkiewic 
z P., Kolinski A., Sicinska W., Prahl J. M. , Smith C. M. , DeLuca H. F., 
J. Med. Chem., 2002, 45, 3366-3380 ; gUffiS^^ B^^#Hl21^#g 
g*3. p.17. 29[PB]II-011> 2001^ (*Lfc) ; ^m¥^h, B^H£^#f|121 

*F<kmwM3, P .i7> 29[pb]ii-oh > 2001^ («) ; mmm^h, u*m^ 

&W,Y22%-$m^%2 , P-180> 28[P]I-183, 2002^ (^Rfc) ;*ffl^5fc?>, 
m^m22^mWm2, p. 180, 28[P]I-184, 2002^ (^S) ; mfrlEAb, 
B*¥? $ >^^54HI^:^ ^W, tf*5>\ 76,155-156, 025, 2002^ (j|C 
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12 0 0 3-0 2 4 1 8 3 £ ^-v I 7/ 



M) ;fif7KIEA<b> £2 8 iK£ t > *° v ASilf pp 234 
-235, 2002^ CSOSO ) o mx.it. 19-nor-l,25-(0H) 2 D 3 <7>2teK 1^7M . 
^St^teT^'J-r^&^A-f (Sicinski R. R., Prahl J. M. , Smith 
C. M., DeLuca H. F. , J. Med. Chem. , 1998, 41, 4662-4674 ; Sicinski R. R. 
, Rotkiewicz P. , Kolinski A., SicinskaW., Prahl J. M. , Smith C. M. , DeL 
ucaH. F., J. Med. Chem., 2002, 45, 3366-3380) > fffllfe0^fcR*flUfl*5 * 

& urn ukis*** <o ±.mm& h^tzo 

[0 0 0 3] 

LfrL%tfb, w&v> 2^sm-i9-/ >utr* 5 vTm^$h<omm^ 2&k 1 

o<aS&S*#ofcfl>fcH^$;h/0*fco t£> 20-Epi-19-/;VH*^^>D^ 
frcoi/^li, S4tt?i:> 2l£l^^K -x^K tKn^>^mm 
oflS#^#^$tLTV^76 s (Sicinski R. R. , Prahl J. M. , Smith C. M. , De 
LucaH. F., J. Med. Chem., 1998, 41, 4662-4674 ; Sicinski R. R. , Rotkiewi 
czP., Kolinski A., SicinskaW., Prahl J. M. , Smith C. M. , DeLuca H. F. , 
J. Med. Chem., 2002, 45, 3366-3380), £ h fcfcftfc£»*W«ttfc*rt*I& 

[0 0 0 4] 

2jci&w»±, ifffi^2,2-v«m-i9-/ >D^s^^ffm^2o-Epi-i9-/ 

&J&Ltz2,2-i?fm-19-S 5 WfflMtt *r£fc20-Epi-19-/ * tf 
* § >D0##o^tS14 * ffNffil" * £ £ * B W £ "** * <> * * • 
[0 0 0 5] 

^_19_y ;i/tf ^ ^ ^DSI##i:.ffm ; 5;20-Epi-19-y /Hf* ^ ^DBtSflc*^*-*** 

[0 0 0 6] 

i-^^*>> (I) : 
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[0 0 0 71 



[ft 5] 




:£ (I) 



[0 0 0 8] 

R 1 £ J: t>*R 2 li. H— Any>I^ £fcW:*lfc3k Sfc 
litt^^fti- i o <DUmi> t < iiM»r;^;H> ££{±e&£*i- 

fcRftifc: 1-10 OltiH L < (i^M^T^^r^^ * /:liIl1IO^ft2 
- l 5 oEM^> t < l±4M8WKT/i'$--/»'*, £fct±1I*3*tfcj^&2 - l 5 
©EH t L < li^ttJK^r ^^-)HI*^t^ R 1 SsitfR 2 ri*- 

#tfSlffc3 -6 (DX^umZTfr*)^ ttzit^TVJg^t LXm%W.=f*&tt 
mW&<0$M$L3 - 6 WXt'nAfnl, t/cliArnJI^i: LTMitMT-S:^ 

Mi, mw&^Rm&i - 1 2 onmk t < (iM»7;^^^ ttzim 

mm 1 - 1 2 OjSil i> t < iV^^t^ryi, £ fc £ tLfzR^ 

2& 1 - 1 2 (DmM. t < ii^lI^T ;V^JVt^rvi, 2 {iteft^o^^ 2 

- 1 4oii:ii^ l< (i^M^T^^--;^ ^fc^«m^tt^#m2 - 1 4 
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10 0 0 9] 

«w*T^*««t*. ***** Ri **° ,R2 ^ e ?:l,t 

L • A ti J«<tU»»^n* **-<JWM 1 - 1 2 
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v^-egm^tL/c^m3 - l O^EIIfc L< liMlt7;^;H, ttzit'J? 

- 1 2 <om&i> t < \t^mm.T)^r-)v^m.^^ tarn t 

[0 0 11] 

— *85£ (I) K:fcv>T, R liJJ:0 f R2tt, |W|— f/cimot, tKM^ * 

^ti^siio^ft i - 6 <z>e$i*> l < it&mtitTA'***, t tzityy mm 
x -cfmm^RmwL 1 - 3 num. & t < i*frt&mvt<o r)v*)vit* h 

<lZfrm.mMT)V*)Vmzmirl>\ £>&Wi. R 1 ioit^R 2^— ^Ic^oTftE 
[0 0 12] 

(1) l~£v>T, 2 Oft^ffclBfifiS X <. RIEST? 

[0 0 13] 

*mn<DZhKm<nmffiK £*ur, hhs*; (i v) : 

[0 0 14] 
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lit 6] 



H< 




OH 



it (IV) 



[0 0 15] 

**\ *&^t±R 4 i3 it^R 5^— »ot = CR 7 (CLCLTN R 7 fi^M^C 

•cab %> fc&m^® Zti& 0 
[0 0 16] 

*.&W<Z>2t>\zm<omK2:tU£* ±12-185*: (I) ttzi±—1&& (IV) 
[0 0 17] 

iB-feS (I) *fctt-*b*; (IV) ^$tL4<b^O^«SfW*^««rS^ 
[0 0 18] 

*&m<ozt > i,zm<r>mmz2Ltu^ ±sa-*b£ cd ttzi*—m&. (iv) -c 
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[0 0 19] 

r^mot, (ii) : 

[0 0 2 0] 

lit 7] 




5S (I I) 
[0 0 2 1] 

^$frM^t^<b-^ (iii) : 

[0 0 2 2] 

[lbs] 



POPh 2 




[0 0 2 3] 
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[0 0 2 4] 

fftno-HK (I) £J:tf (iv) -e*$*L*if^5>D»»»o 

[0 0 2 5] 

9 f . *»hk:*v»t, ri9-y ^-1,.25-^n 

**+*ft^*e>ioa9)^*y^^v>**n»**Ljtft^***i-* < 

[0 0 2 6] 

o 

[0 0 2 7] 

R 1 is X V R 2 K is »t & > r ^MmoEil L < Ji^l&SItfto 7 ;l^J t 

LTii, i-io o&tt&oiggK l < »±»tt«[«r/u*^*3WfFi lv> 

tf**, s i--7^;^ t Site* 

^*->^ s-ri>m 

[0 0 2 8] 

(KXtt 1 - 4 , #K l - 3 t** c: fcjWi Lv>) , teg^itil^ L < tt^ 
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7x;;H, 7^i % rvKit^u^ 

[0 0 2 9] 

LXii, ^4 < U 1 oozi««#t **fft 2 - 1 5 OW4 L < ttflf 
«*TH-^iLi>, ft**ttt9F*L<tt2-8, i^ffiKu 
2 - 6 , $ L < 14 2 - 4 T** e ZfgA^ t(± 1—3 

-teo rmmm<Dumi> l < tt«^#r**-**j © 1 aio***^** 

l - 4 ©am t < ii^lMfcor^^fc fc'^if e,tL* 0 
[0 0 3 0] 

[0 0 3 1] 
[0 0 3 2] 

*J ^lJJl±O**«^*»ll|fe$*LT^**t*i*i- &0 fMtLtli, teg 
L<tt^0M*<Bi: KD + v7;Wi^jt<, ^» l-4f 

[0 0 3 3] 
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R 1 teXT/R 2 tf-® % o TMt * t n JI^- £ L T £ Hr tr ft 
[0 0 3 4] 
[0 0 3 5] 

, n-^;^ s _ r ^-;^ i-y^ak t-^*3k JfetffcMtfttf 

*tt««^>^A^k ^+y;vi, r* 

[0 0 3 6] 

/Hk tKn+yy n t>i, tKn*^>f^ KKn**^^ 

>H6, 5, 6-^tKn^v-6-^;V-2-Ay f ;v Wm ^ o 
[0 0 3 7] 
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ff*L<t4 5t**.flitf, ^y^i, ^n4f*Vi, 
[0 0 3 8] 

£fc#*&fc#4Lv\, -0C 2 H4C(CH 3 )20H, -0CH 2 CH0HC(CH 3 ) 2 0H& W 

[0 0 3 9] 

i: LTii, %m&2 - 1 4 O&fi&o 11:11 i> L < tt^tt««r/l/^-^**«Sf J 
t^ 0 iit*ftlifflPiL<»±4-l 2, ^^{cSfiL<(i5-l 0, ioH^I 
L<«46-9-e*« 0 Z»S*»cHL-Ctt^*3fettf9>^t LT . <> j :v , o - 
Mtt^Ojfett 1 - 3 T?** d fc t < , 1 vm± 2 -e* * £ fc <b K*f 
tL^o Miff, e->Hk yn^-;^ r^/Hfc ^-fe^;^ 

y^-n/H % t*#*-;i^ 4-^-^;v-^>^- i - 
5-xf;v-i f 3-^^-1, 3-^>-i-^;^ 

[0 0 4 0] 

A*r*»t* ri»s^t«4 1 < tt»«««7A'^-^*j tit, ±m<D r 
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(-C2H2CH 2 C(CH3) 2 0H) . 5 - Kn* y- 5 -x.*j-fr-^-f* - \ , 3 - 

1 (-C4H4C (C 2 H 5 ) 2 0H) & fc^lf tt £ 0 

[0 0 4 1] 

[0 0 4 2] 
[0 0 4 3] 
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Yl-3a Y, ' 3b 

[0 0 4 4] 
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Hti o] 




Yl-4b 




'-OMe 

YI-53 Yl-5b 

[0 0 4 5] 

hk* (iv) ©R4 4/si±R5 03an=^t4, r*a»-c«***fc** 

*m*m*t****j fcu-ctt, tt ^ n ^ i_7? 

oe^ n s-rf;^ i-**** t-^f*IWW 

[0 0 4 6] 

Htt* (iv) ©ReojaiM^ r***^******* 1 "- 4 ** 

klttt, **** n-*ne** i"^^ 
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^2 0 0 3-0 2 4 1 8 3 ^ 20/ 

i **«* 2 -e** ^ **** t < . i ^w^mff* t 

[0 0 4 7] 

hw(iv) oR7^im^> r*wfc"e«**tfcjw»i-4» 

A,***] fcUtt, **** **A*. n-^ne^ i"^^ 

n-w* i-w* t-w»w«r^^ 

[0 0 4 8] 

**u ^^m^am^^^ici - 4 Oftftt t < i»r^ 

^ <fctt -oR 6 t«-r*frKtt, *aafctMMfc* i - * **** 

[0 0 4 9] 

«WOHW (IV) «*fc**fc*^ R433itfR5^-^^o-C = 
[0 0 5 0] 

*»I*>HI« (IV) ^^HI«^^^ ,± > TK#WS> 
[0 0 5 1] 
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Hfci i] 







[0 0 5 2] 

^H^O-^ (I) £fct± (IV) •C^$*L*VT^5>D»«#t±, g$& 
[0 0 5 3] 

^upo-fk^ti. ^±^#td*ti^ mm^k mmm, mm. 

3k MM. 9LoM^ ftMUKak MWW'W&tL*. 
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[0 0 5 4] 

i*ii§:#> jffifcrtS:^ ^JS^^f) -e^J:v^ 

[0 0 5 5] 

mt LT, ^Al B^tz«) 0. 001/ig-0. 1 ^ g £>$&B> #f * t < t± 0 . 

o i fi gm&x\ &tt<D±mt lt(«ai smtz*) ioo^g-10000 
n g <Dmm, $fft<{4 2oo^g-iooo^g oiEBirt-cawt? i> 1 s 1 

[0 0 5 6] 

-JKsS; (II): 

[0 0 5 7] 

[ft l 2 ] 




OZ 

S (I 1) 
[0 0 5 8] 

T?^$tL*^W*^-«^: (ill) : 

[0 0 5 9] 
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Mb i 3 ] 




i(iii) 



[0 0 6 0] 

[0 0 6 1 3 

[0 0 6 2] 

[0 0 6 3] 

[0 0 6 4] 
[0 0 6 5] 
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Hfcl 4] 




TBSCP 




TBS 





TBSO* 




'OTBS 




TBStf' 



TBS0 




TBSd" 



TBStf' 




>TBS DMSO TBSCt'*' 




TBS 



TBS 



|^POPh 2 

tbsctNs^otbs 

M 



[0 0 6 6] 

■CS4 (Perlman, K. L., Sewnson, R. E. . Paaren, H. E. , Schnoes, H. K. , D 
eLuca H. F. , Tetrahedron Lett. , 1991, 32, 7663-7666) . 

\ h ****** v i * i 19 * 

h^C^Ut^FWoMF^r/IH'.t^ (Wittig) K 
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* h >m t Ut&m JtL tzfe, (b'J^Wj ;v) p^i^ x )V \Z X Z> 
[0 0 6 7] 

V*$>Dmmft**Y>frmi-ZZtX^fc?ZZttfX^Z> (Sandina, F. 
J. , Mourino, S. , Castedo, L. , J. Org. Chem. , 1986, 51, 1264-1269. : Kiegi 
el, J., Wovkulich, P. M. , Uskokovic, M. R. , Tetrahedron Lett. , 1991, 32, 
6057-6060. iFernadez, B., Perez, J. A. Granja, J. R., Castefo, L. , Mour 
ino, A., J. Org. Chem., 1992, 57, 3173-3178. IFujishima, T., Konno, K. , 
Nakagawa, K., Kurobe, M. , Okano, T. , Takayama, H., Bioogr. Med. Chem., 2 
000, 8, 123-134.) 

v m t CD5I25- tKn^7>Kv^I> ^tXftz.Z> 0 ~ 

mz, 25fico n k n ^ ^m^m-r z>zt%<* y^v^ rKfcttft^ t , tm 

tmTt&tzft, 25- Kn4v7*7 > Kv>^ b >#c025fiOb Ka^yi^ 
, TviH, l«y'J;H, f^7;^;vi^^©ig/^^ (flijx_i;f\ h; 

[0 0 6 8] 

2toen^y7^l^ll;j;f)§im 2 , 2-y»#fct*£fc# 
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[0 0 6 9] 
[0 0 7 0] 

[fln 5] 




TsCI 




OTs 

TBDMSCI 



OH 




OTs 



OTBS 



NaHCQ 3 



iO NaBH 4 



OTBS 



OTBS OTBS 1 



Ph0 2 S 



Tc 



OMOM 




OMOM 



S0 2 Ph 



10% Na- 



OTBS 



OTBS 



OMOM 



pTsOH 



OTBS 




OTES 



[0 0 7 1] 

ama^i^ (Sandina, F. J., Mourino, S. , Castedo, L. , J. Org 
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• Chem., 1986, 51, 1264-1269. : Kiegiel, J., Wovkulich, P. M. , Uskokovic, 
M. R., Tetrahedron Lett. , 1991, 32, 6057-6060. : Fernadez, B. , Perez, J. 
A. Granja, J. R. , Castefo, L. , Mourino, A., J. Org. Chem., 1992, 57, 31 

73-3178. IFujishima, T. , Konno, K. , Nakagawa, K. , Kurobe, M. , Okano, T. , 
Takayama, H. , Bioogr. Med. Chem., 2000, 8, 123-134.) 0 
[0 0 7 2] 

[0 0 7 3] 

lH NMR*J:^19F NMRti — ISARX-400M K «t ^IJteU T YvtJ-fri/y 

> (tetramethylsilane, TMS) ZtofflmtLX, Zfz^ ™F NMROi^Zte h 
V7)]/*u h;^^(trifluorotoluene)«:^^ (£=-63ppm) bLXit&is 
yhtam-vmLtio MK<0ffi*t±*O^fcJ:ofco s=singlet: d=doublet; t 
=triplet; m=multiplet; arom=aromatic; br=broad signal 0 
[0 0 7 4] 

MSX^ > )V f± B ^m-?^JMS-AX505HAM K X W^ffi^ (EI) J: 0 fflfc Lfz 
o «!*ffl*4\ ("no M+J tili<^«««$*tftv*ifc**flci-4 0 
[0 0 7 5] 

UV* ^ * h ;v i±^? y ^ v > MDU-7500M £ <fc 9 80 j£ L 0 
[0 0 7 6] 

-|5(DltfOl^|li, B*^«^-910Mv^^ftiSSr««L^HPLC-> 
^fAI-fflv^m SSL/:. 
[0 0 7 7] 

[0 0 7 8] 

5^;*r*l4»7 3-y>UC-200 («MIIf) £fflv>£ 0 
[0 0 7 9] 
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[0 0 8 0] 

(1.4-cis)-i3J:l>'(l,4-trans)-3,5-ex-[(t-^;Vv ? ^^;WvU 
;v) v]-4-[( b V * ^ flO * u^*-^/ -;v tffc£-$? 3 ) 

[0 0 8 1] 
Ufcl 6] 



[0 0 8 2] 

0 X:^^L^(3R,5R)-3,5-ex-[(t-7^;Vv^^>'Vv i ;;V)^ d rv]-4-[(> 

> (ft£«) (5.13 g, 11.5 mmol) 
<Dsc^/-)V (50 mL) iffifcfc. ftlOfl'tm**^*^ h'J fA (217.5 
mg, 5.75 mmol) Jnitfc** 1.5«Hffl*fLfco ^Mrtfcfc****!*.* ■« 

5%ifif^/^^t» £-C»»U ^W34rl,4-cisfri:l,4-trans#OS 
(5.15 g, 99%) o CO«^»**lft-r*2HS»tt#Ojfc*tt»2 
: 1-eab o fco 1, 4-cis^ 1 1, 4-trans^ v»i"*t3Wi&*ft*»i*iirc ZKfr-otz 
o ft, C-lft»i«ttl7P5¥t?* 0 - l,4-cis#£l,4-trans#J±Sv^achiral diast 



[0 0 8 3] 

2: lH NMR (CDC1 3 ) 5 : 0.05 (6 H, Si-Me x 2), 0.06, 0.07 (each 3 H, s, 
Si-Me x 2), 0.16 (9 H, s, SiMe 3 ), 0.86, 0.89 (each 9 H, s, Si-tBu x 2), 
2.17 (1 H, m), 2.36 (1 H, dd, J=13.7, 4.5 Hz), 2.73 (2 H, m), 3.80 (1 H, 




2 



3 



ereo i somer K tz h 0 
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0 2 0 0 3-0 



2 4 18 3 



29/ 



m, H-4), 4.03 (1 H, dd, J=8.3, 2.3 Hz, H-5), 4.24 (1 H, ddd, J=10.6, 4. 
5, 2. 3 Hz, H-3) . 

MS m/z (%): no M+, 431 (3), 389 (68), 299 (69), 257 (44), 73 (100). 

3: lH NMR (CDC1 3 ) d: 0.06-0.11 (12 H, Si-Me x 4), 0.11, 0.12 (9 H, s 
, SiMe 3 ), 0.89-0.91 (18 H, s, Si-tBu x 2), 1.52-1.92 (4 H, m), 3.43, 3 
.68 (ca. 2:1) (1 H, m), 3.94-4.22 (3 H, m). 

MS m/z (%): no M+, 391 (3), 373 (15), 301 (19), 259 (23), 73 (100). 
[0 0 8 4] 

Hti 7] 



[0 0 8 5] 

0 r^*ptfcft^W3 &&Mst'*4i'- mamom2 : i<vm&®, 4.5 

7 g, 10.2 mmol) ©feit^^f^^T^ K (30 mL) fllifcfc. Tfc^ft^ h 'J 
iy A (1.22 g, 30.5 mmol, 6W<? 7 4 >V * v K) (3.48 
3 g, 20.4 mmol) SrJffliU 8BlFIS#t^o RjES^Kl***^^, »^ 
(1:1) KTfflffiLfco *=lW*fi»*tt*fc-C8tf*U &7K«fflfc 

(150 g> 3% WtWL^fl'/^*^^) KTHHRU ffc^4£l,4-cis#£: 1, 
4-trans#om^fcLTf#fc (4.66 g, 85%) 0 i«il*««:i*t*ifl*tt 
#Ojt^(i^2:l-eabo7^o l,4-cis#i:l,4-trans#<7)v^-rtt^^^^(±*iJ 
ITC£**ofco ft, C-U£»±««?Rfr t?* 0 . 1.4-cisfr4:i f 4-transflettSv» 




3 



4 



l-achiral diastereoisomerld^^o 
[0 0 8 6] 
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4a (±£j£*$0 : !H NMR (CDC1 3 ) a : 0.03, 0.06 (each 6 H, Si-Me x 4), 0. 
10 (9 H, s, SiMe3), 0.85, 0.90 (each 9 H, s, Si-tBu x 2), 1.70-1.93 (4 
H, m), 3.57 (1 H, m), 3.64 (1 H, tt, J=11.0, 5.0 Hz), 3.80 (1 H, m), 3.9 
1 (1 H, ddd, J=9.5, 4.3, 2.4 Hz), 4.51, 4.55 (each 1 H, d, J=11.7 Hz, Ph 
Ofe). 7.30-7.37 (5 H, m, arom-H). 
4b (7-ft-4)Sft) : !H NMR (CDCI3) 8 : 0.01, 0.046 (each 3 H, Si-Me x 
2), 0.055 (6 H, s, Si-Me x 2), 0.11 (9 H, s, SiMe 3 ), 0.84, 0.88 (each 9 
H, s, Si-tBu x 2), 1.37 (2 H, m), 2.07 (1 H, m), 2.19 (1 H, m), 3.28 (1 
H, dd, J=8.5, 2.3 Hz), 3.80 (2 H, m), 3.93 (1 H, m), 4.50, 4.52 (each 1 
H, d, J=12.1 Hz, PhCH.2)> 7.30-7.37 (5 H, m, arom-H). 

m&m<vm m/z (%): no M+, 481 (5), 391 (9), 373 (20), 349 (6), 259 (6 
), 91 (100). 

(mMm) (1, 4-cis)-:fc <£ IF (1, 4-t rans) -2, 6- tf X - [ ( t- f 7 )V v U 
)v) * * v]-4-[ > V)V) * * v]- v i7 u^**f ;-)V {ft&m 5 ) 
[0 0 8 7] 
m 1 8 ] 

Bn QBn 
aq. AcOH 
*- 





TBS0 % S^O" 1 " 88 TBSC> 
)TMS 

4 

[0 0 8 8] 

ffrfrflW Uk&mat4b<Dffi2:l<Dm&W, 269 mg, 0.499 mmol) *\ rf7t 
Kn77^ mfcte ZVtfrom&M (8.5 mL, 8:8:1, v/v/v) fc»»U giSfc 

Ufc. »«E9*Lfeo ^iliy'J^WvA^nvf^y'f- (15 4% ft 
^^/^■^V) CTilL, ffc^5£l,4-cis#fcl,4-trans#0?I-£-% 
tUHfe (187 mg, 80%) 0 iO»#**«jfti-&A#llttflcoJi;^S»±«&2:lT? 
abo/Co l,4-cisfrfcl,4-trans^OV>i**L**±^t!fe^J±JpJ»f-C§5fc^ofco ft 
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> WffililWtn^ 1.4-ci8#fcl,4-transfrtt2v»K:achiral diastereo 
isomeric 

[0 0 8 9] 

5a (3L2ijm, ftfcte) : lH NMR (CDC1 3 ) * : 0.04 (6 H, s, Si-Me x 2), 0. 

07, 0.08 (each 3 H, Si-Me x 2), 0.84, 0.90 (each 9 H, s, Si-tBu x 2), 1. 

60-1.73 (2 H„ m), 1.89 (1 H, m), 1.98 (1 H, m), 2.43 (1 H, s, OH), 3.57 
(1 H, t, J=3.2 Hz, H-4), 3.69(1 H, tt, J=11.4, 4.1 Hz, H-l), 3.96 (1 H, 
ddd, J=11.6, 4.8, 3.2 Hz), 4.10 (1 H, m), 4.54 (2 H, s, PhCH 2 ), 7.30-7 

.35 (5 H, m, arom-H). 

5b (^r^i—^mm, f£@£) llHNMR (CDCI3) 8: 0.057, 0.076, 0.077, 
0.091 (each 3 H, Si-Me x 4), 0.86, 0.90 (each 9 H, s, Si-tBu x 2), 1.36 
-1.47 (2 H, m), 2.01 (1 H, d, J=5.7 Hz, OH), 2.13 (1 H, m), 2.22 (1 H, 
m), 3.28 (1 H, ddd, J=8.7, 5.7, 2.9 Hz, H-4), 3.75 (2 H, m, H-l, 5), 4.1 
3 (1 H, m, H-3), 4.50, 4.54 (each 1 H, d, J-11.8 Hz, PhCH 2 ), 7.30-7.35 
(5 H, m, arom-H). 

S-frfcOMS m/z (X): no M+ 409 (6), 319 (2), 301 (17), 277 (6), 259 (4 
). 211 (9), 169 (31), 91 (100). 

Gmm) (2R, 6R)-2, 6-\£X-[(t-7^)Wj f;k> V )V) v]-4-[(^ y 
v;v)^-^v]-->^n^^r-9-y y (it^6) 

[0 0 9 0] 
Utl 9] 

OBn QBn 

TBSO^'Y^OTBS DMSO TBSO* St^OTBS 

OH & 

5 6 

[0 0 9 1] 

-78 Vr^nVtz-mk***)-*) )V (384^L, 4.40 mmol) OftMc^^ 1/ 
> (5mL) $tim.Vt*^Vy (2.5 mL) K^?L£^^;v*;v**v 

K (621^L, 8.75 mmol) ZMz., 5frmmWLtz 0 Z<D?UmW®m~, it&m 
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5 (1.71 g, 3.66 mmol, 5a:5b=&2:l<3*te#<Z>ifr&%) <omrtM.it* <1- Is > ( 
10 mL) 15flHHW*Lfc. KJ6»^»jc h Vjl?-)VT 5 > (2.55 mL 

, 18.3 mmol) 4Jnx., KJwI«*-78 lC;frfcMLfc»l. 5B#HWfCffc* ic±#f. 

Sli'>V*W5A^nvh^7^- (30 g, 5X 
(:t ^U <b^%6 (1.69 g, 99%) ffc^t LT?#£ 0 

[0 0 9 2] 

lH NMR (CDC1 3 )*: 0.02, 0.03, 0.06, 0.12 (each 3 H, Si-Me x 4), 0.86, 
0.90 (each 9 H, s, Si-tBu x 2), 1.74 (2 H, m), 2.31 (l H, m), 2.51 (1 H, 
m), 4.12 (2 H, m), 4.55, 4.60 (each 1 H, d, J-ll.7 Hz, PhCH 2 ), 4.73 (l 
H, dd, J=12.1, 6.4 Hz), 7.27-7.35 (5 H, m, arom-H). 
MSm/z (%): noM+, 449 (2), 407 (27), 299 (21), 275 (5), 91 (100). 

mmm or, sr)-3, s-xx-ut-m,*?* y 5/m_* v 

[0 0 9 3] 
lit 2 0] 




,Bn OBn 
MePPh 3 Br" ^ 

TBSd^Sr^OTBS 



0 VKWL***n,hV7*-*,*x*=.*, A 7u$ K (1.55 g, 4.34 mmo 
1) Oi*7f9tKD77> (10 mL) jRftftt^ n-yf;n;f-^i, (2.71 mL, 
4.34 mmol, 1.6M^t«) *;tax.l0#tt#U Mfc£fifcTlll*H«#L 
fc. ft&*Lfeft*6il**K, ft**6 (1.0 g, 2.15 mmol) Ofefcx h 7 H K 
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*m7A^7h^77^- (5 g> 2% @^m^^^/^^-9->) fcTflNRL 
^ (978.5 mg, 98%, £#£o 

[0 0 9 5] 

lH NMR (CDCI3) d : -0.01, 0.04, 0.06, 0.07 (each 3 H, Si-Me x 4), 0.84, 
0.92 (each 9 H, s, Si-tBu x 2), 1.35-1.46 (2 H, m), 2.18 (1 H, m), 2.3 
5 (1 H, m), 3.94 (1 H. tt, J=11.2, 4.2 Hz, H-l), 4.40-4.46 (2 H, m, H-l 
, 3), 4.54, 4.56 (each 1 H, d, J=11.9 Hz, PhCfe). 4.84 (1 H, m, C=CH), 5 
.03 (1 H, t, J=2.0 Hz, C=CH), 7.27-7.35 (5 H, m, arom-H). 

MS m/z (%): no M+, 405 (84), 355 (2), 313 (35), 297 (15), 273 (20), 22 
3 (18), 165 (22), 91 (100). 

(m&me) (3, 6-cis)-£ X im, 6-trans)-6-^> i?)l<** v-4, 8-f^-[(t- 

[0 0 9 6] 



[ft 2 1] 




[0 0 9 7] 

0 "ClC^iPLf^b^7 (191.4 mg, 0.414 mmol) (D^C^^Vy (2 mL) ^ 
i-^nnlMfi (106.8 mg, 0.619 mmol) *Mx-fz 0 HJ£tg^%£0 

. mm^LJzo ^iy'J*y;V*7A^nv>^77^ (8 g> 2%— 5% ffi 

mSb (19.0 mg) f)^t/8a (178.0 

mg) &nW&li99%X$>-??z 0 3,6-cis#t3.6-trans#:m>r*^££ 

[0 0 9 8] 
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8a Cftfcttftttfit) 

lH NMR (CDCl3)<y : 0.01, 0.02, 0.05, 0.06 (each 3 H, s, Si-Me x 4), 0.85, 
0.88 (each 9 H, s, Si-tBu x 2), 1.66-1.75 (2 H, m), 2.05 ( 1 H, m), 2. 
24 (1 H, m), 2.62, 3.03 (each 1 H, d, J=5.3 Hz, CH 2 0), 3.53 (1 H, t, J=3 
.0 Hz), 3.84 (1 H, tt, J-ll.l, 4.1 Hz, H-l), 4.21 (1 H, dd, J-11.6. 4.4 
Hz), 4.56 (2 H, s, PhCH2>» 7.27-7.35 (5 H, m, arom-H). 
MS m/z (%): no M+, 421 (3), 391 (2), 313 (18), 91 (100), 75 (74). 
8b (®«fe#ltt#0 

lH NMR (CDCI3U: 0.02 (6 H, s, Si-Me x 2), 0.04, 0.07 (each 3 H, s, Si- 
Me x 4), 0.856, 0.863 (each 9 H, s, Si-tBu x 2), 1.44-1.55 (2 H, m), 2. 
18 ( 1 H, m), 2.35-2.41 (1 H, m), 2.38, 2.96 (each 1 H, d, J=5.6 Hz, CH 
20), 3.55 (1 H, m), 3.93 (1 H, tt, J=11.2, 4.2 Hz, H-l), 4.18 (1 H, dd, 
J=11.5, 4.8 Hz), 4.54, 4.57 (each 1 H, d, J=11.8 Hz, PhCH.2), 7.27-7.35 
(5 H, m, arom-H). 

MS m/z (%): no M+, 421 (7), 391 (3), 313 (11), 91 (96), 75 (100). 

(nmW) (3, 6-cis) -i3 X Xf (3, 6-trans) -4, 8- [ (t- 7<J- )V v ^f^v V 

ju) * * ->]-i-* *vr-x tf n [2. 5] * * 9 y-e-t - )V {it£® 9 ) 

[0 0 9 9] 
Mb 2 2] 




8 9 



[0 10 0] 

•x#*y#-e£>&4b£"«&8a (216.8 mg, 0.453 mmol) <D$m.x.<f- Jl> (2 mL) m 
^57-f-(8 g> 8% Sixf^/A^t^CTffilU fb£^9a (176.0 mg, 



tbiE#2 003-3094181 



#® 2003-024183 



^- v : 35/ 



[0101] 

v#-C^> Zft&yoSb (24.6 mg, 0.0514 mmol) SrffiV^TM^ PJ^t^TK 
^g^M7G^luS*3J;^7Af|S^^^V^ JJ^^v^-e^^^^b (17.2 
mg, 86 %) *nfco 
[0 10 2] 

9a! iH NMR (CDCI3) $ : 0.05, 0.07, 0.10, 0.15 (each 3 H, s, Si-Me x 4), 
0.87, 0.91 (each 9 H, s, Si-tBu x 2), 1.62 (1 H, m), 1.80 (1 H, t, J=14 
.1, 2.9 Hz), 2.08, 2.27 (each 1 H, m), 2.50, 2.95 (each 1 H, d, J=5.5 Hz 
, CH2O), 3.80 (1 H, m), 4.14 (1 H, m), 4.40 (1 H, m). 
MS m/z (%): no M+, 331 (25), 313 (52), 301 (16), 199 (63), 181 (46), 75 
(100). 

9b I lH NMR (CDCI3) 8 : 0.05, 0.07, 0.08, 0.09 (each 3 H, s, Si-Me x 4), 
0.88, 0.89 (each 9 H, s, Si-tBu x 2), 1.68, 1.82, 1.98, 2.14 (each 1 H, 
m, H-2, 6), 2.71 (1 H, m, CH 2 0), 2.82 (1 H, d, J =5. 4 Hz, CH 2 0), 4.00 (2 
H, m), 4.21 (1 H, m). 

MS m/z (%): no M+, 331 (20), 313 (42), 301 (14), 199 (72), 181 (39), 73 
(100) . 

(HJSM8) (4R, 8R) -4, 8- If * - [ ( t- 7^ )V v *f- )V v 1; )V) * * v ] -1- * * 
X tfn [2. 5] * ? * >-6-jr > (Ik&to 1 0 ) 
[0 10 3] 
[it 2 3] 




9 10 



[0 10 4] 

-78 VKfitmLtc—mtt^W^iSl/uL, 0.585 imo\)<Z>m&]£ik*7-\'>( 
0.5 mU^i&lC, *J**f-frXfi'***s K(83^L, 1. 170 mmol) <DM%M4t* TV > 
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v 



(0.2 rdl®m*l)njL5fr®jmLtz^ ft&®,9 (ftfrftQa : 9b«ttl0 : loftfr 
fc) (190.6 mg, 0.490 nanol)cD«E7lc^'fk^^lx>(i.3 mL)^^Jni.7t 0 
[0 10 5] 

-78 r-C15*TO»L^ M^T^C^L. 2.445 «ol)*Jn*fc 

88. 5 mg, 99%) 0 
[0 10 6] 

1HMK (CDC1 3 U: 0.047, 0.055, 0.061, 0.086 (each 3 H, s, Si-Me x 4), 
0.86, 0.88 (each 9 H, s, Si-tBu z 2), 2.45 (1 H, ddd, J=14.4, 7.9, l.l 
Hz), 2.57 (1 H, ddd, J=14.2, 6.2, 1.9 Hz), 2.67 (1 H, ddd, J=14.2, 3.9, 
1.1 Hz), 2.79 (1 H, ddd, J-14.4. 4.9, 1.1 Hz), 2.80, 3.02 (each 1 H, d, 
J=5.3 Hz, CH 2 0), 4.03 (1 H, d, J=6.2, 3.9 Hz), 4.21 (1 H, dd, J-7.9, 4.9 
Hz), 4.40 (1 H, m). 

MS m/z (%): no M+, 329 (31), 313 (10), 299 (9), 197 (20), 75 (100). 

mmm9) [(aS*,4R,8R)-:i3J:tf [(aR*,4R,8R)-[4,8-^-[(t-^;i,^^^ 
* v V )V) * * e n [2. 51** 7--6--T V 7>Mm * 

•rn, (At&mi 1) 

[0 10 7] 
[ft 2 4] 



TMSCH 2 C0 2 Me 




TBSCTSj^SotBS 
10 

[0 10 8] 




-78 VK*&Li!:*S4v7u\£n,T$>{m fl u 0. 82 mmol) <DM7jtT hyU 
KD7r/{1 ■UJMfc, iK7**U**A (513^L, 0.82 mmol, 1.6 M^f 
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>^?0[)«rlinx.l5^aS$ Lfc^ (h'J^ f;VvV fr) Hfl***-Ml35^L, 0.82 
mmol)^iPx.7to 10^r^*i#m> Ifc^taO (158.8 mg, 0.41 mmol) O&Tjtx h ^ 
t: Kn77>(1.2 mL)i#$t£i>9>o< «9tJ0x.. -78 tJ-eil^wa^ Lfc 0 

Wll«r— *02l#*ttfr«>»^»4: LT#fe (172.1 mg, 95%) Q £*>i&£^*# 
&*t£t*tf>Jfc^tift 3 : 1 -C&o /ct5 5 \ aS*, 4R, 8R#: t aR*. 4R, 8R#OV>-f ti 

[0 10 9] 

11a (±£j&%) : lH NMR (CDCI3) d : 0.03-0.08 (12 H, Si-Me x 4), 0.86, 
0.88 (each 9 H, s, Si-tBu x 2), 2.41 (1 H, d, J=13.2, 6.7 Hz), 2.47 (1 
H, m), 2.74 (1 H, d, J=5.4 Hz, CH2O), 2.80 (1 H, dd, J=13.7, 7.6 Hz), 2. 
90 (1 H, d, J=5.4 Hz, CH2O), 3.40 (1 H, dd, J=13.7, 4.0 Hz), 3.70 (3 H, 
s, OMe), 3.91 (2 H, m, H-3, 5), 5.76 (1 H, s, C=CHC0). 

lib ?*-£j») I J H NMR (CDCI3) a : 0.03-0.08 (12 H, Si-Me x 4), 
0.86, 0.88 (each 9 H, s, Si-tBu x 2), 2.28 (1 H, m), 2.60 (1 H, dd, J-l 
3.2, 4.6 Hz), 2.67 (1 H, d, J=5.4 Hz, CH 2 0), 2.72 (1 H, m), 2.92 (1 H, d 
, J=5.4 Hz, CH 2 0), 3.48 (1 H, m), 3.69 (3 H, s, OMe), 3.80 (1 H, dd, J=5 
.9, 3.2 Hz), 4.04 (1 H, dd, J=8.6, 4.6 Hz), 5.81 (1 H, s, C=CHC0). 
W&VS<OMS m/z (K) : no M+, 411 (3), 385 (86), 355 (14), 353 (47), 325 
(8), 293 (30), 280 (24), 253 (65), 223 (13), 221 (20), 73 (100). 
(MtiMlO) C(aS*,4R,8R)-i5J:t> f [(aR*,4R,8R)-2-[4,8-lfX-[(t-rf-;Vv 
* f;vy y ;v)t^v]-l-t4t-x fcfn [2.5] * 9 ^-6-4 y J -/u ( 

it&® 1 2 ) 

[0 110] 
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[0 111] 

-78 X:\z?li3$l>tzTV)V^XT)VfoX*3bZ>it'km\\ (190.3 mg, 0.43 mmol, 1 
la:llb=&>3 : 10?l£^)0&7fc h ;Wt>(2 mL)^^ TfciHtvMso-r^ )V 
T;V^-->A(1.07 mL, 1.07 mmol, 1.0 M h tin*., mfflmftLfz 

•7-f-(8g, io%^i5'imm.^)i</^**r>)t l zxmmL, 10% i^^^^r 
^*-y->imm± ^it^mi2*-m^im&fcm&&mt lt#/i(i67.6 mg, 

94%) 0 Z<7)M&m*M)&i-&mm*<D&mm3:lX&^fzj)K aS*,4R,8R#:i: 

aR*, 4R, sm<v^-rtitf±£.m%!ifrm jnf-e § &#>o fzo 15% ^m^^- 

^r-9->^ffi§|5 J; 19^^12' (11 mg, 6%, -^<OZ.fcm4ifa<Dfr]£MZ fitz) £ 

ntzo 

[0 112] 

tl^ONMRx-^ 

12a (±£j&tO :!HNMR (CDC1 3 )£: 0.034 (3H, s, Si-Me), 0.056 (6 H, s 
, Si-Me x 2), 0.068 (3 H, s, Si-Me ), 0.87, 0.88 (each 9 H, s, Si-tBu x 
2), 1.15 (1 H, t, J=5.6 Hz, OH), 2.22 (1 H, dd, J=13.6, 6.9 Hz), 2.32 (l 

H, dd, J-13.1. 6.9 Hz), 2.39 (l H, dd, J=13.1, 3.8 Hz), 2.61 (1 H, dd, 
J=13.6, 4.1 Hz), 2.74, 2.84 (each 1 H, d, J=5.4 Hz, CH 2 0), 3.83-3.86 (2 

H, m, H-3, 5), 4.13-4.20 (2 H, m, CffeOH), 5.59 (l H, t, J=7.0 Hz, C=CH 
CO). 

12b (^^-£j») : lHNMR (CDC1 3 )S: 0.026, 0.056, 0.063, 0.09 (ea 
ch 3 H, s, Si-Me x 4), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 1.22 (1 H, 
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dd, J=6.5, 4.7 Hz, OH), 2.16, 2.21, 2.53 (each 1 H, m), 2.57 (l H, d, J= 
5.5 Hz, CH 2 0), 2.60 (1 H, m), 2.93 (1 H, d, J=5.5 Hz, CH 2 0), 3.71 (1 H, 
dd, J=5.1, 3.1 Hz), 4.00 (1 H, dd, J=9.5, 4.6 Hz), 4.08-4.20 (2 H, m, C 
H 2 0H), 5.67 (1 H, t, J=6.9Hz, C=CHCO). 

S^JRj^MS m/z (%) : no M+, 357 (13), 339 (100), 327 (4), 309 (14), 26 
5 (20), 235 (26), 225 (20), 207 (38), 195 (15), 177 (37), 75 (100). 

12' I lH NMR (CDCI3) 8 : 0.07 (6H, s, Si-Me x 2), 0.08, 0.10 (each 3 H, 
Si-Me x 2), 0.87, 0.91 (each 9 H, s, Si-tBu x 2), 1.18 (3 H, s, Me), 2.1 
9-2.38 (4 H, m), 2.46 (1 H, d, J=13.6 Hz), 3.71 (1 H, dd, J=9.6, 4.9 Hz 
), 3.78 (1 H, dd, J=4.3, 3.4 Hz), 4.09-4.16 (2 H, m, CH 2 0H), 5.50 (1 H, 
t, J=7. 0 Hz, C=CHC0) . 

(mmmil) [(aS*,4R,8R)- [(aR*,4R,8R)-4,8-e^-[(t--7*^;Vv^ 
f^y'J ;i,)t^y]-6-[2-(i ; 7x-;V4^7^ y^;H-xf'J T^-l-**^ 
-X en [2. 5] Jr 9 9 > (fl;£-% 1 3 ) 
[0 113] 
[lfc2 6] 




[0 114J 

0 V^^LfzTV ^T^n-JVfrtr&^Mfc'^ 1 2 (167.6 mg, 0.404 mmol 
. 12a:l2b=$) 3 : 1<DU^) <^M^-t Y ? t Kn77>(2 mL)M^ n-7f 
;Vi;^^A(278yuL, 0.445 mmol, 1.6 M^*y->mWO& XTfmtp- 
;V*-;V(84.7 mg, 0.445 mmol) <OMtKt- h 9 e Kn77>(0.3 mD^^JlH^: 
JjJOx.% SfrfflmWLtZo SU<7)W^lCv-7i^;V^X-7^ >(141^L, 0.810 mmol) 
OteTfcx f7bKD77>(lmL) m$i*ft <9 ^ 0 ICS^Ttn-yf ;v 'J ^ "7 A (5 
05^L, 0.808 mmol, 1.6 M^^>mWO^i\ix.fzt ^^^-felC^o/Co 0 XI 
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•7-f-(8 g, 30% S£m^^/-\*-9->)KTffimU <k^*13*Z^|oarflt* 
14frO?g^fc LT#£ (187.0 mg, 77%) 0 £0«^£#J&t-**te#tf>J« 
3 : lT-*> o fcri^ aS*, 4R, SRfot aR*, 4R, 8R#m>T ^L^fe^^^^Jffif-C 

[0 115] 

^B^ONMRr*-* 

13a (£&}&t0 : lH NMR (CDCI3) a : -0.01- 0.06 (12 H, Si-Me x 4), 0.8 
3, 0.84 (each 9 H, s, Si-tBu x 2), 1.83 (1 H, m), 2.25-2.40 (3 H, m), 2 
.60, 2.82 (each 1 H, d, J=5.5 Hz, CH 2 0), 3.05-3.24 (2 H, m, CH 2 P0), 3.7 
0 (1 H, dd, J=5.8, 3.6 Hz), 3.83 (1 H, dd, J=8.5, 4.4 Hz), 5.36 (1 H, m, 
C=CHC0), 7.44-7.77 (10 H, m, arom H). 

13b (T>f !&m}) I X H NMR (CDCI3) 8 : -0.01- 0.06 (12 H, Si-Me x 4 
), 0.82, 0.86 (each 9 H, s, Si-tBu x 2), 1.93, 2.10, 2.25, 2.46 (each 1 
H, m, H-2, 6), 2.55, 2.84 (each 1 H, d, J =5. 5 Hz, CH2O), 3.05-3.24 (2 H 
, m, CH 2 P0), 3.65 (1 H, dd, J =5. 6, 3.2 Hz), 3.89 (1 H, dd, J=8.7, 4.6 Hz 
), 5.36 (1 H, m, C=CHC0), 7.44-7.77 (10 H, m, arom H). 
rl^OMS m/z (%) : no M+, 541 (100), 511 (8), 449 (39), 409 (86), 201 
(26), 75 (44). 

(Hifc0fli2) 1 a - [ (t-r^;v v ^ 7- ;v v v )v) * * v] -2 p , ? *• * v -25- [ 

•r x. tfl a -[(t-^fiVy^ f;vy y ;v)t^y]-2 « , 2' v-25-[ ( h 

'Jxf;VyiJ;i.) ^-^rv]-19-/ ;Hf ^ 5 >D3 t-^f Jl-y^f ^y'J^x-f ;V 
(ffc^ 15 a, b) 



2003-3094181 




[0 117] 

-78 XlKftMLtzik&ms (100.1 mg, 0.167 mmol, 13a:l3b=&j3 : 1<DW& 
») fl)fc*r b 5 t KD 7 7 > (1.5 niL)»«i:, n-T^w; A (104 /«L, 0.16 
7 mmol, 1.6 M^3MJ->i§iS) £*9>o < OiJU^o V >5*fetf> 

#<b*Ut 0 15#HI**m^ K^>^ b Mfc^Ua (44.0 mg, 0. 

114 mmol)<7)4&7fc7" KO7 7>(0.5 ■L)#«E«rjbDx.feo -78 r"C2B#K^ 

^V'J*^*7A^n7h^77>f-(7g, 2%^10%— 40% ftBfe-^f-^/^ 

*t^)i:tfflfiu 2% n^f-^^^-^^vtw^i ^^wis*— aoa: 

tU#/: (58. 4 mg, 68%) 0 - <£»M^tJ *rfl*j£1- * Jt 
mU$)3 :l-e*o/io ||Jfc«130tt***e>2/ff,2 , -J.#*'>#(15a)* t ^«Wfc 
#x.e>*Lfc«, 10% fttt^f-^^^^-^^ftWWJ: 0*RJC&O<k'&*yl4a (14.0 
mg, 32%)i3J:U ? 40% g^m^^^^^r^^^m^J: *)^t>13 (34.0 mg, 34% 

[0 118] 

15a &$Lmb) : X H NMR (CDC1 3 ) 8: 0.02 (3 H, s, Si-Me), 0.055 (3 H, s 
, Si-Me x 2), 0.065(6 H, s, Si-Me), 0.55 (3 H, s, H-18), 0.56 (6 H, q, S 
iCH2 x 3), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 0.95 (12 H, t, J=7.9 Hz 
, SiCH 2 CH3 x 3, overlapped with H-21), 1.19 (6 H, s, H-26, 27), 2.27-2. 
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38 (2 H, m), 2.42 (1 H, dd, J=13. 1, 3.6 Hz), 2.66 (1 H, dd, J=13.3, 3.4 
Hz), 2.74, 2.82 (each 1 H, d, J=5.5 Hz, CH 2 0), 3.81 (1 H, dd, J=7.7, 3.9 

Hz), 3.88 (1 H, dd, J=7.0, 3.8 Hz), 5.82 ( 1 H, d, J-ll.l Hz, H-7), 6.2 
1 (1 H, d, J-ll.l Hz, H-6). 

15b irr4-l—§EJSM liHNMR (CDCI3) 8 : 0.02 (3 H, s, Si-Me), 0.064 ( 
6 H, s, Si-Me x 2), 0.08 (3 H, Si-Me), 0.55 (3 H, s, H-18), 0.56 (6 H, q 
, SiCH2 x 3), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 0.95 (12 H, t, J=7.9 

Hz, SiCH 2 CH3 x 3, overlapped with H-21), 1.19 (6 H, s, H-26, 27), 2.57, 

2.92 (each 1 H, d, J=5.5 Hz, CH 2 0), 3.68 (1 H, m), 4.04 (l H, dd, J=9.5 
, 4.5 Hz, H-l), 5.82 ( 1 H, d, J=12. 1 Hz, H-7), 6.27 (1 H, d, J-12.1 Hz, 

H-6). 

(m$mi3) l*,25-v£ Kn^ri/-2^,2 , -Ji^^v-19-y;VH'^ < >D 3 (Ifc 
^ftYI-la) „ & <fc m a , 25- v t: K n Zs-2 a , 2' v-19-y ;V tf 9 

5>D 3 (jMYI-lb) . i3J:tfta,20 f 25-HJ K Kn*->-2a-7;v*n 
^ f-;v-19-/ /Hf * 5 >D 3 tft^Y I - 2 a ) , £ J: Xf\ a , 2 a ,25- h U K 
n^r->-2/?--7;V^-n^f-;V-19-/^H"^ 5 >D 3 «k^Y I - 2 b) 
[0 119] 
Mb 2 8] 




[0 12 0] 
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]s ij yij )],J^-Tfr'fcX*$>&'\k'&%!)l5 (58.4 mg, 0.075 mmol, 15a : 15b=^3 
: lOl^i) wHif h 7 H Fn 7 7 > (1 mL)M^> 7 5'{tfh7 7 , f ;V7 
>^E- >7A(301^L, 0.301 mmol, 1. 0 Mr h y Kn 7 =7 >B%0 Ztoz., 0 T; 

®£ L tz 0 •>V*m5A^n7h^57-f-(5g, 60%^70%I£M^ 

;i//^*^)K"Cfl!HRU 60%ffcm^^^^-9-^Y#£M«£ Mt:^YI-2a 
hYI-2bc7)?I^ (2.6 mg, 8%K 70% ^^^^^^^ *Mfc^% 
YI-lahYI-lb <7)rl^(l9.7 mg, 60%) tz 0 
[0 12 1] 

ft^YI-lai: YI-lb£^-tf7S^£HPLC (LiChrosorb Si 60, 250 x 10 mm, 
: m^f-i^ : 2 -7°n/NV-;v=50 : 50 : 8) K-C55«tS£U ft 
^YI-la (11.0 mg) teZmt^mi-lb (2.6 mg) ft^YI-2a£YI-2 
b^-^trrl-g-^^HPLC (YMC-Pack 0DS-AM SH-342-5, 150 x 20 mm, 20%7fc/^ 9 
[ZX^-mmmL, 4fc^YI-2a (0.9 mg) £ <£ tHb / n%YI-2b (0.3 mg) 

[0 12 2] 

Yl-la (±£J£«) : X H NMR (CDCI3) : 0.55 (3 H, s, H-18), 0.94 (3 H, d 
, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.30 (1 H, dd, J=13.5, 8.7 H 
z, H-10), 2.40 (1 H, dd, J=13.7, 6.1 Hz, H-4), 2.60 (1 H, dd, J=13.7, 3. 
5 Hz, H-4), 2.81 (1 H, m, H-9), 2.84 (1 H, d, J=4.7 Hz, CH 2 0), 2.96 (1 H 
, dd, J=13.5, 4.3 Hz, H-10), 3.08 (1 H, d, J=4.7 Hz, CH 2 0), 3.80 (1 H, m 
, H-3), 3.99 (1 H, m, H-l), 5.86 ( 1 H, d, J-11.2 Hz, H-7), 6.39 (1 H, d 
, J=11.2 Hz, H-6). 

Yl-lb (v^-£») llHNMR (CDC1 3 )S: 0.56 (3 H, s, H-18), 0.94 ( 
3 H, d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.30 (l H, dd, J=13.7, 

6.2 Hz, H-4), 2.36 (1 H, dd, J=13.3, 8.6 Hz, H-10), 2.71 (1 H, dd, J=13 
.7, 3.6 Hz, H-4), 2.81 (1 H, m, H-9), 2.86 (1 H, dd, J=13.3, 4.3 Hz, H-l 
0), 2.94, 2.99 (each 1 H, d, J=4.7 Hz, CH 2 0), 3.81 (1 H, m, H-3, W/2=12 
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Hz), 3.91 (1 H, m, H-l, W/2=20 Hz), 5.87 ( 1 H, d, J=11.2 Hz, H-7), 6. 
37 (1 H, d, J=11.2 Hz, H-6). 

MS m/z (%) : 432 (23, M+), 414 (20), 396 (23), 378 (52), 303 (12), 267 ( 
68), 135 (100). 

YI-2a (£&J») : lH NMR (CDC1 3 ) 8 : 0.53 (3 H, s, H-18), 0.94 (3 H, d 
, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.45 (1 H, dd, J=13.5, 8.9 H 
z, H-4), 2.49 (1 H, dd, J=13.5, 5.4 Hz, H-4), 2.55 (1 H, dd, J-14.1, 5.8 
Hz, H-10), 2.63 (1 H, br. s, OH), 2.69 (1 H, dd, J=14. 1, 2.9 Hz, H-10), 
2.80 (1 H, m, H-9), 3.86 (l H, m, H-3), 3.97 (1 H, m, H-l), 4.71, 4.77 
(each 1 H, dd, J=47.6, 9.7 Hz, CH 2 F), 5.80 (1 H, d, J-11.2 Hz, H-7), 6. 
41 (1 H, d, J=11.2 Hz, H-6). 
19F NMR (CDCI3) a : -240.6 (t, J=47.6 Hz). 

MS m/z (%) : 452 (75, M+), 434 (100), 414 (34), 396 (19), 378 (38), 323 
(54), 305 (19), 303 (21), 287 (17), 285 (18), 267 (22), 228 (24), 133 (8 
2). 

YI-2b (*?Ji—±mW) rlHNMR (CDCI3) a : 0.55 (3 H, s, H-18), 0.94 ( 
3 H, d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.16 (1 H, dd, J=14. 1, 

4.0 Hz, H-4), 2.27 (1 H, br. t, J=~12 Hz, H-10), 2.57 (1 H, br. s, OH) 
, 2.79 (1 H, m, H-9), 2.84 (1 H, m, H-4), 2.88 (l H, dd, J=13.2, 4.9 Hz, 

H-10), 3.77 (1 H, m, H-l, W/2=20 Hz), 3.95 (1 H, m, H-3, W/2=12 Hz), 
4.69, 4.77 (each 1 H, dd, J=47.6, 9.6 Hz, CH 2 F), 5.86 ( 1 H, d, J=11.3 H 
z, H-7), 6.29 (1 H, d, J-11.2 Hz, H-6). 
19F NMR (CDCI3) a : -240.2 (t, J=47.6 Hz). 

MS m/z (%) : 452 (74, M+), 434 (100), 414 (35), 396 (16), 378 (33), 323 
(50), 305 (17), 303 (20), 287 (15), 285 (16), 267 (18), 228 (24), 133 (7 
4). 

(mmmu) 1 « - [ u- t * ^ v * * )v -> y n,) * * ->] -2 p , 2' - j. *° * v-25- [ ( 

* h^v^f-;v)^-^rv]-i9-y;nf^ 5 >d 3 t-7f ;vy^f ;w>'j;vx-f^ 

to XVI a -[ (t-r^ )V V ^ *J- )V > y )V) * * v] -2 a , 2' -x ^ v_25- [ h * v 



tiJiE# 2003-3094181 



#,2003-024183 A V 45/ 



16 a, b) 



[0 12 3] 
[ft 2 9] 




[0 12 4] 

-78 rt~^L7Mb^l3 (185.1 mg, 0.31 mmoU 13a: 13b=^3 : l<om& 
m)OtefoT h 7t KD77>(1 mL)^^> n-7 , ^ L ;V i ;-f-^A(193^L, 0.31 m 
mol, 1.6 M^*^>fc«0*iH]x.*:o ^Dfc*t#fe«)«'&W*305-MtWL^« 
„ K-^*- h >fr-C*4ft#!»14b (66.8 mg, 0.206 moDofafrT V 7 

tFn77>(1.2 mL)^ffi**nx.3to -78 T^2l$|RI«#Lfc^ JRJ&«C^*Sl 

nvl>/77'f-(9 g, 3%-^12%^40% f^ixf;vA^f»|;tffll, 3% 
gj=^cf- **9" > J: 0 <b^l6 * HU<?) &#^14#<£> (96. 6 
mg, 67%) LT»;fco C10«-ft**fll^"t**tt#Ojfc*ti#&5:i-e*o*:o * 
fc, 12% S|sHfc*?-*^^*^*ffi«* OsfcRfcOto&fcMb (22.0 mg, 33%) 
, 40%^m^^^^^-9-^^tB^^ *Mfrfr ! KU3 (43.4 mg. 23%) MULtz 

o 

[0 12 5] 

16a (3t£j») I !H NMR (CDCI3) S : 0.02, 0.055 (each 3 H, s, Si-Me), 0 
.065 (6 H, Si-Me x 2) , 0.55 (3 H, s, H-18), 0.86, 0.87 (each 9 H, s, Si 
-tBu x 2), 0.94 (3 H, d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.28 
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-2.37 (2 H, m), 2.42 (1 H, dd, J=13.1, 3.7 Hz), 2.65 (1 H, dd, J-13.7, 
3.7 Hz), 2.74 (1 H, d, J=5.5 Hz, CH 2 0), 2.80 (l H, m, H-9), 2.82 (1 H, d 
, J=5.5 Hz, CH 2 0), 3.37 (3 H, s, OMe), 3.81 (1 H, dd, J-7.1, 3.9 Hz, H-3 
), 3.88 (1 H, dd, J-7.0, 3.9 Hz, H-l), 4.71 (2 H, s, 0CH 2 0), 5.82 (l H, 
d, J-11.0 Hz, H-7), 6.21 (1 H, d, J=11.0 Hz, H-6). 

16b (T>f I *H NMR (CDCI3) $ : 0.02-0.08 (12 H, Si-Me x 4) , 

0.55 (3 H, s, H-18), 0.86, 0.87 (each 9 H, s, Si-tBu x 2), 0.94 (3 H, d 
, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.57 (1 H, d, J=5.5 Hz, CH 2 0 
), 2.80 (1 H, m, H-9), 2.92 (1 H, d, J=5.5 Hz, CH 2 0), 3.37 (3 H, s, OMe) 
, 3.68 (1 H, m, H-3), 4.04 (1 H, dd, J=9. 1, 4.9 Hz, H-l), 4.71 (2 H, s, 
0CH 2 0), 5.82 (1 H, d, J=11.2 Hz, H-7), 6.28 (1 H, d, J=11.0 Hz, H-6). 

(HW015) l«-liKn*->-2j9.2'-i#*->-25-[(* h * v] 
-19-;)V\£? < >V 3 &£m a -K Kn*->-2«,2'-^*°*->-25-[(^ 
;V)^-^v]-19-y;^tf^ S >D3 tffr^to 1 7 a, b) 
[0 12 6] 



Mb 3 0] 




[0 12 7] 

(34.4 mg, 0.049 mmol, 16a:16b=&5 : lOS^Ife) ©**f > 9 t 
Ka77>(lmL)W^ 7 v\Y>T b J-ff-frTV*-*? A (122//L, 0. 122 mmo 
I, 1.0MTb7tFn77>iI)m, 0 TCJCT30^W, MfcT5ll*W»# 
Ltz a KJMfc***in;U StifJH:tiWLfco 
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<03l#^14#^rl^(21.5 rag, 92%)tLX%tZo £<^£%£«$1-&II1&# 
(D&^UW : It? o7to 
[0 12 8] 

17a : !H NMR (CDC1 3 ) d : 0.55 (3 H, s, H-18), 0.93 (3 H, d, 

J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.32 (1 H, dd, J=13.5, 8.9 Hz) 
, 2.40 (1 H, dd, J=13.8, 6.1 Hz), 2.62 (l H, dd, J=13.8, 3.5 Hz), 2.80 ( 
l.H, m, H-9), 2.85 (1 H, d, J=4.7 Hz, CH 2 0), 2.95 (1 H, dd, J=13.5, 4.5 
Hz), 3.07 (1 H, d, J=4.7 Hz, CH 2 0), 3.37 (3 H, s, OMe), 3.82 (1 H, m), 3 
.98 (1 H, m), 4.71 (2 H, s, 0CH 2 0), 5.86 (1 H, d, J-ll.l Hz, H-7), 6.40 
(1 H, d, J=ll.l Hz, H-6). 

17b !&mo) I !H NMR (CDCI3) 8 : 0.55 (3 H, s, H-18), 0.93 (3 

H, d, J=6.4Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.72 (1 H,m), 2.94, 2.99 

(each 1 H, d, J=4.7 Hz, CH 2 0), 3.37 (3 H, s, OMe), 3.82 (l H, m), 3.91 
(1 H, m), 4.71 (2 H, s, 0CH 2 0), 5.86 (1 H, d, J-ll. 1 Hz, H-7), 6.37 (1 H 

, d, J-ll.l Hz, H-6). 

16) la,2^-ytFn^y-2a-^^^l«.2a^n'D 

*v-2/?-^;V-25-[(^ h*v^;V)**v]-19-/^e*5 >D 3 (it&Wi 

8 a, b) 

[0 12 9] 



Mb 3 1] 




[0 13 0] 

iJf^AT^^-^AUK'J K(0.5 mg, 0.014 mmol) Oi*yif* x -r ^ 
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(0.25 nL) ft£Hrl7 (6.8 mg, 0.014 mmol, 17a : 17b=&4 : l^S 

(om^jx.^-)v ol- f-;v (0.25 mL)is?S*inx.^ia^"Ci^K4t#t7feo R 

'J*W7A^D7b^77^-(3 g, 60% E^m^^^/^^r-9-»tCTfflM 
U <b^l8'^-mo5:#^14#^M^ (4.7 mg, 69%) fc Lt#f; 0 -<7>7&£- 

[0 13 1] 

18a *.lHNMR (CDC1 3 ) 5 : 0.54 (3 H, s, H-18), 0.93 (3 H, d, 

J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 1.27 (3 H, s, 2-Me), 2.37 (1 H 
, dd, J=14.4, 4.6 Hz), 2.53 (1 H, m), 2.79 (1 H, m), 2.94 (1 H, dd, J=13 
.6, 4.3 Hz), 3.37 (3 H, s, (Me), 3.74 (2 H, m, H-l, 3), 4.71 (2 H, s, 0C 
H 2 0), 5.84 (1 H, d, J-11.2 Hz, H-7), 6.30 (1 H, d, J-11.2 Hz, H-6). 

18b ("7^t-4JS») : X H NMR (CDCI3) d : 0.54 (3 H, s, H-18), 0.93 (3 
H, d, J-6..4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 1.30 (3 H, s, 2-Me), 2.1 
7 (1 H, m), 2.67 (1 H, m), 3.37 (3 H, s, OMe), 3.74 (2 H, m, H-l, 3), 4. 
71 (2 H, s, 0CH 2 0), 5.82 (1 H, d, J— 11 Hz, H-7), 6.34 (1 H, d, J=~ll 
Hz, H-6). 

mmmi7) l « , 2 p , 25- h y M K n * ~>-2 a ^ >V-19- S)V\£9$. >D 3 ( 
\X&m Y I — 3 a ) i3 X VI a , 2 a , 25- h V t Ko * v-2 0 ^-19-7 >V *? * 
*>D 3 (^YI"3b) 
[0 13 2] 
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U6 OH . 
18 



iH 



Yl-3a 



Yl-3b 



[0 13 3] 

ft-^18 (10.5 mg, 0.022 mmoU 18a ! 18b =^4 : lO?I^t0<£>&l7M * S 
- MO. 5 mL) *>7r-X;V*>^(10.1 mg, 0.044 mmol) fctPx^ 0 

r Kxzofr^-?M^r2mm%tWLtzo Kfcm&m ^^fiiLtz 

, 70% ffeBft^A^^*^>)fc"t*M*U ^^I-3ahYI-3b£^tr^tK8. 
8 mg, 93%) £#£o 
[0 13 4] 

-fb^YI-3ai:YI-3b^^-trrl^^^HPLC (YMC-Pack ODS-AM SH-342-5, 150 x 
20 mm, 20X*/p«^^-^)^-C^*#»U 4fc^trYI-3a (5.2 mg) *Jt*ffrfr 
%YI-3b (0.7 mg) *&1z 0 
[0 13 5] 

YI-3a: *H NMR (CDCI3) 8 : 0.54 (3 H, s, H-18), 0.94 (3 H, d, J=6.4 Hz, 
H-21), 1.22 (6 H, s, H-26, 27), 1.27 (3 H, s, 2-Me), 2.05 (1 H, m, H-10) 
, 2.36 (1 H, dd, J=14.4, 4.5 Hz, H-4), 2.55 (2 H, m, H-4, OH), 2.79 (1 H 
, m, H-9), 2.94 (1 H, dd, J=13.5, 4.4 Hz, H-10), 3.74 (2 H, m, H-l, 3), 
5.84 (1 H, d, J=11.2 Hz, H-7), 6.30 (1 H, d, J=11.2 Hz, H-6). 

YI-3b: lH NMR (CDCI3) 8 : 0.55 (3 H, s, H-18), 0.94 (3 H, d, J=6.4 Hz, 
H-21), 1.22 (6 H, s, H-26, 27), 1.30 (3 H, s, 2-Me), 2.17 (l H, dd, J=13 
.6, 8.4 Hz, H-4), 2.30 (1 H, br s, OH), 2.49 (1 H, dd, J=14.2, 3.3 Hz, H 
-10), 2.62 (1 H, dd, J=14.2, 6.5 Hz, H-10), 2.67 (1 H, dd, J=13.6, 4.1 H 
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z, H-4), 2.79 (1 H, m. H-9), 3.73 (1 H, m, H-l, W/2=12 Hz), 3,78 (1 H, 
m, H-3, W/2#18 Hz), 5.82 (1 H, d, J-11.2 Hz, H-7), 6.34 (1 H, d, J=11.2 
Hz, H-6). 

MS m/z (%): 434 (75, M+), 416 (100), 401 (16), 398 (31), 380 (21), 362 ( 

20), 305 (29), 287 (27), 269 (29), 251 (25), 135 (74). 

mmmiB) l « -C (t-'Tf-A' v ^^y'JMt^->]-2^-tKn^ v-2 a -x 
-f- ;v-i3 i m a v ^ ^ y'j;v)t^ry]-2 a -tKD^ v-2 0 - J.^ 
;v-25-[U h^rv^^-;w)^-^rv]-i9-y ;vtr^ 5 >D3 t-y^^v^^^v 1 ? * 

i-f-;V (fl^%l 9 a, b) 
[0 13 6] 
[<t3 3] 




[0 13 7] 

-40 °CW%mLtz^T>ftM (I) (114.6 mg, 1.280 mmol) <D^7^-T)V 
(1.5 mL) JRiBifcfc. ^^Vf-^Afcifc (2.25 mL, 2.565 mmol, 1.14 M-x- 
7-)Vmm **P^30^F^m^bf^ te7Kx-x^ (3 mL) H^L/zfb^l6 
(113.1 mg, 0.160 mmoU ^»J-etil6a : 16b=&3 : 10*S^%£&ffi) £ 

A^n7^77 -f -(7 3-^C-300. 10 g> 2XSfeBJ^f-;V/^*"*V»fcBSB 
(90.3 mg, 78%) fc. *RjSO<k^l6 (18.5 mg. 16%) «:#fco 4fc£»9a, b 
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[0 13 8] 

19a (£&Jfttt) I NMR (CDC1 3 ) £ : 0.06, 0.07, 0.09, 0.11 (each 3 H, s 
, Si-Me), 0.55 (3 H, s, H-18), 0.83 (9 H, s, Si-tBu ), 0.90 (9 H, s, Si- 
tBu, overlapped with CH2CH3), 0.93 (3 H, d, J=6.5 Hz, H-21), 1.21 (6 H, 
s, H-26, 27), 1.62 (2 H, m, CH2CH3), 2.26 (1 H, dd. J=13.6, 5.0 Hz), 2.4 
3 (2 H, m), 2.52 (1 H, dd, J=14.4, 4.0 Hz), 2.80 (1 H, m, H-9), 3.37 (3 
H, s, OMe), 3.78 (1 H, dd, J=9.7, 5.0 Hz), 3.96 (1 H, t, J=3.0 Hz), 4.71 

(2 H, s, 0CH 2 0), 5.79 (1 H, d, J-11.3 Hz, H-7), 6.16 (1 H, d, J-11.3 Hz 
, H-6). 

19b — I *H NMR (CDCI3) d : 0.06, 0.07, 0.09, 0.11 (each 

3 H, s, Si-Me), 0.55 (3 H, s, H-18), 0.85 (9 H, s, Si-tBu ), 0.91 (9 H, 
s, Si-tBu, overlapped with CH2CH3), 0.93 (3 H, d, J=6.5 Hz, H-21), 1.21 
(6 H, s, H-26, 27), 1.62 (m. CH 2 CH 3 ), 2.09 (1 H, dd. J=13.8, 5.0 Hz), 2. 
30 (1 H, dd, J-12.8. 9.6 Hz), 2.59 (2 H, m), 2.79 (1 H, m, H-9), 3.37 (3 
H, s, OMe), 3.70 (1 H, dd, J=9.2, 4.4 Hz), 3.92 (1 H, dd, J=4.8, 3.2 Hz 
), 4.71 (2H, s, 0CH 2 0), 5.80 (1 H, d, J=11.0 Hz, H-7), 6.10 (1 H, d, J= 
11.0 Hz, H-6). 

(*JfcW19) 1 a , 2 p , 25- h V K n * v_2 a -^)V-19-y If 9 S >D 3 ( 
ft-g^Y I - 4 a) i3£tfl«,2a,25-h 'J t: Kn4ry-2^-xf Jl/-19-/;VH^ 
5 VD 3 (ft^YI-4b) 
[0 13 9] 
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ft£^19b (17.8 mg, 0.025 mmoOO&TM * ^ ~Ml mQftifc^ *>77 
-*/M*Vll(48.1 mg, 0.207 mmol) £#nx-> S»KT8l$W«#Lfco fxJ&tB& 

j^7A^n-7>777^-(3 g, 50% ftttx^-^/^*-9-V)^-C»*L, <fc 
^YI-4b (11.0 mg, 99%)£#7t 0 
[0 14 1] 

±£j&%19a (6.2 mg, 0.009 mmol) *#v»T±3Bfcffi&K^# J: l^SsS 
fcfir&v^ ^tlYI-4a (2.3 mg, 60%)&#fc o 
[0 14 2] 

YI-4a (3E£J») : *H NMR (CDCI3) d : 0.54 (3 H, s, H-18), 0.94 (3 H, d 
, J=6.4 Hz, H-21), 0.98 (3 H, t, J=7.5 Hz, CH2CH3), 1.22 (6 H, s, H-26, 
27), 1.68, 1.85 (each 1 H, m, CH 2 CH 3 ), 2.26 (1 H, dd, J=13.5, 9.2 Hz), 2 
.38 (1 H, dd, J=13.8, 6.4 Hz), 2.47 (1 H, dd, J=13.8, 3.5 Hz), 2.80 (2 H 
, m, H-9, 10), 3.83 (2 H, m, H-l, 3), 5.84 (1 H, d, J-11.0 Hz, H-7), 6.3 
3 (1 H, d, J=11.0 Hz, H-6). 
UV A max (EtOH) : 244, 252, 261 nm. 

YI-4b '. *H NMR (CDCI3) S : 0.55 (3 H, s, H-18), 0.94 ( 

3 H, d, J=6.4 Hz, H-21), 0.99 (3 H, t, J=7.5 Hz, CH2CH3) , 1.22 (6 H, s, 
H-26, 27), 1.72, 1.81 (each 1 H, m, CH 2 CH 3 ), 2.18 (1 H, dd, J=13.8, 6.5 
Hz, H-4), 2.44 (1 H, dd, J-13.5. 8.5 Hz, H-10), 2.63 (1 H, dd, J=13.5, 4 
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.2 Hz, H-10). 2.72 (1 H, dd, J-13.8. 3.3 Hz, H-4), 2.79 (1 H, m, H-9), 3 
.73 (1 H, m, W/2 -17 Hz, H-l), 3.88 (l H, m, W/2 ~ 13 Hz, H-3), 5.84 ( 
1 H, d, J=11.2 Hz, H-7), 6.31 (1 H, d, J=11.2 Hz, H-6). 

(£SifrW20) 1 a , 2 y8 , 25- h U K n * v-2 a h * V ^ ^ ^-19- / ;V fcf * 
$ ^D 3 tffrfrW Y I - 5 a ) J: Ifl « , 2 « , 25- h V * K n * ^>-2 £ - ^ > * v * 
7-;i/-19-/;vtT* < >D 3 Hk^Y I - 5 b) 
[0 14 3] 



[0 14 4] 

4fc^l6 (49.7 mg, 0.070 rnmol, 16a I 16b=$J 5 : KD^W) * S 

-;Kl mUfllifcfc, * ^7t-^^*>BI(98.2 mg, 0.423 mmol) & JPx.. 0 *C 

-ei^F^>Xv^-eM7mi''C4B#r H im#t^o 

[0 14 5] 

t5/'J*y^?A^D«7f^97-f-(5 g> 70% ftfl|ai^-^/^«9-^)HT 
IBKU >fb^YI-5afcYI-5b <Otl£-%(28.5 mg, 87%) £#/io YI-5ahYI-5b<£> 
tl^SrHPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 15%tK/^ K 
■C$MBi»mU <k-B-^YI-5a (8.2 mg) 33 J; Xfi fc^YI-5b (1.6 mg) &#7t 0 
[0 14 6] 

YI-5a: *H NMR (CDC1 3 ) «5 : 0.53 (3 H, s, H-18), 0.93 (3 H, d, J=6.4 Hz, 
H-21), 1.22 (6 H, s, H-26, 27), 2.41 (2 H, m, H-4), 2.53 (l H, dd, J=14. 
1, 5.7 Hz, H-10), 2.68 (2 H, m, H-10, OH), 2.79 (1 H, m, H-9), 2.97 (1 H 
, br s, OH), 3.43 (3 H, s, OMe), 3.69, 3.73 (each 1 H, d, J=9.5 Hz, 0CH 2 
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0), 3.88 (2 H, m, H-l, 3), 5.81 (1 H, d, J-11.2 Hz, H-7), 6.39 (1 H, d, 
J-11.2 Hz, H-6). 

YI-5b: lH NMR (CDCI3) 8 ". 0.55 (3 H, s, H-18), 0.94 (3 H, d, J=6.4 Hz, 
H-21), 1.22 (6H, s, H-26, 27), 2.13 (1 H, dd, J=13.8, 3.6 Hz, H-4), 2.2 
1 (1 H, br t, J=~12 Hz, H-10), 2.77-2.89 (4 H, m, H-4, 9, 10, OH), 3.4 
3 (3 H, s. OMe), 3.65, 3.77 (each 1 H, d, J=9.4 Hz, 0CH 2 0), 3.80 (1 H, m 
, H-l) 3.85 (lH,m, H-3), 5.88 (1 H, d, J-11.2 Hz, H-7), 6.27 (1 H, d, J= 
11.2 Hz, H-6). 

MS m/z (%) : 464 (52, 11+) , 446 (74) , 428 (23) , 410 (10) , 401 (65) , 383 ( 
100), 335 (13), 317 (10), 299 (12), 281 (13), 222 (12). 

(*JfcW21) (20S)-1 a -[(t-rf;vvVf;Vy 'J fl/) -2 £ ,2*-^*°* 

v-^J:O { X20S)-l«-[(t-7'^;Vvp<^^vV;V)^^v]-2a,2'-^^^v'-25-[ 

( h 1; jl^- ;v */ 1; ;v) * * v ] -19- / ;V tf * ^ VD3 t-y^ v ^fjVy'J^x-f 

;v (ik&to 2 0 a, b) 
[0 14 7] 



[0 14 8] 

-78 "CK^MLtzit^lS (351.0 mg, 0.586 nmol,:£^«iWil3a : 13b= 
$J2 : lfl5S'tflll*ftffl)^ite*r > 5 t Kn 7 9 > (3 d)»tt> n-7f^V ^ 
*A(371,uL, 0.586 mmol, 1.58 M^*1?->$gSfc)**9>o < OillX-fcc *v»*V> 

WUc (154.2 mg, 0.391 mmol)^*x h 7 K KD79>(2.3 «L)»ifc*r;&lIx.fc 

o -78 < c-e2B#raa£#Lfcm, ^*Kt^*ftr>*-tf A^«*iin*.. » 
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^«tS*Lfeo at«ry';*^*9A^n-7h^7^-(15 g. 2%— 10% 
-60% H*E.^/u/^*^>)fcT»*U 2% ft^f-*^^*^**** 
0^fc^20*Z^Wi^tt#oa^*t (227.0 mg. 75%) o -^rl^- 

^=Sr«^;i-^#14#^Jfc^ti^3 : lt?*ofc 0 Sfc* 10% M-^^^* 
-9->?§ffi£B«fc «9*RJEBO<b^l4c (35.8 mg) £ X Xf60% i^Iif^^t^^t 
>*m»J: *Mfc£*3 (99.0 mg)«riaJR.U/io 
[0 14 9] 
fI / otJ^NMRT'— ^ 

20a (^JKW) : X H NMR (CDCI3) 8: 0.02 (3 H, s, Si-Me), 0.05 (3 H, s, 
Si-Me x 2), 0.06(6 H, s, Si-Me), 0.55 (3 H, s, H-18), 0.56 (6 H, q, SiC 
H2 x 3), 0.86, 0.88 (each 9 H, s, Si-tBu x 2, overlapped with H-21), 0.9 
5 (9 H, t, J=7.9 Hz, SiCH 2 CH3 x 3), 1.19 (6 H, s, H-26, 27), 2.42 (1 H, 
dd, J-13.2, 3.6 Hz), 2.68 (1 H, dd, J=13.5, 3.8 Hz), 2.79, 2.82 (each 1 

H, d, J=5.5 Hz, CH 2 0), 3.81 (1 H, dd, J=7.2, 3.9 Hz, H-3), 3.87 (1 H, dd 
, J-7.0, 3.9 Hz, H-l), 5.82 ( 1 H, d, J-ll.l Hz, H-7), 6.21 (1 H, d, J-l 

I. 1 Hz, H-6). 

20b (C?41—&&$B) ' X H NMR (CDCI3) 8 : 0.02-0.07 (12 H, Si-Me x 4), 
0.55 (3 H, s, H-18), 0.56 (9 H, m, SiCH2 x 3, overlapped with H-18), 0. 
86, 0.88 (each 9 H, s, Si-tBu x 2, overlapped with H-21), 0.95 (9 H, t, 
J=7.9 Hz, SiCH 2 CH3 x 3), 1.19 (6 H, s, H-26, 27), 2.57, 2.92 (each 1 H, 
d, J=5.5 Hz, CH 2 0), 3.69 (1 H, m, H-3), 4.03 (1 H, d, J=9.3, 4.7 Hz, H-l 
), 5.82 ( 1 H, d, J=0.7 Hz, H-7), 6.28 (1 H, d, J=10.7 Hz, H-6). 

(2SJfrW22) (20S)-l«,25-vt \?u*i/-2p .2* -x.#**s-&XTF(&!&)-1 
a,25-vt KD^r^a^'-x^^-^lf^ 5 >D 3 (2 0-Ep i -Y I 
-la. lb) , &£Xf(20S)-\a,2p,25-Yi)\zW*i'-2a-y)VjruJ?-)l> 
-19-S)V\£? 5 >D 3 (M20-Ep i-YI-2a) , *3 <fc XT (20S) -1 a , 2 
«,25-M) Yu*i/-2p-7)\'jtu *?-)V-\9-; )V\£9 5 >D 3 Wfc#4&2 0 - 
Ep i -Y 1-2 b) 
[0 15 0] 
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»> 20-Ept-YMa. b 20-EpJ-YI-2a 20-Ep(-YI-2b 



[0 15 1] 

j, tj ^ ^x-f ^#-e$)l>^tl20 (50.0 mg, 0.0645 mmol, 20a:20b=&j3 
>^-^7A(387^L, 0.387 mmol, 1.0 Mr >7t Kn7 5>ilI)^Di> Si& 

W7A7D7f;y77^-(5 g. 50%^70% ftfif^/^^rt » KTflKR 
U 50%Sm^f-^^^^-9-^^^^^ Mt^20-Epi-YI-2a*:20-Epi-YI-2b 
<?)^D (3.5 mg, 12%, 20-Epi-YI-2a I 20-Epi-YI-2b=&4:lK 70% 

^fc^20-Epi-YI-lafc20-Epi-YI-lbO^^ (23.0 m 

g, 82%, 20-Epi-YI-la : 20-Epi-YI-lb=^3:l)*#7t o 
[0 15 2] 

^k^20-Epi-YI-2afc 20-Epi-YI-2bOr!^&HPLC (YMC-Pack ODS-AM SH-34 
2-5, 150 x 20 mm, 20%*/* 9 J -&) fc"C*MWII«U *fr&»20-Ejpi-YI-2a (2 
.lmg) *5 J: LRfr£*0-Epi-YI-2b (0.5 mg) £#fc 0 
[0 15 3] 

20-Epi-YI-la, lb: *H NMR (CDCI3) 3 : 0.55 (3 H, s, H-18), 0.86 (3 H, d, 
J=6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.29 (1 H, dd, J=13.0, 8.8 Hz 

, H-10), 2.40 (1 H, dd, J=13.6, 6.0 Hz, H-4), 2.60, 2.71 (ca. 3:1) (1 H, 
dd, J=13.6, 3.4 Hz, H-4), 2.80 (1 H, m, H-9), 2.83 (1 H, d, J=4.8 Hz, C 

H 2 0), 2.96 (1 H, dd, J=13.0, 4.8 Hz, H-10), 3.08 (1 H, d, J=4.8 Hz, CH 2 0 

), 3.80 (1 H, m, H-3), 3.88, 3.99 (ca. 1:3) (1 H, m, H-l), 5.86 ( 1 H, d 

, J=11.2 Hz, H-7), 6.38 (1 H, d, J=11.2 Hz, H-6). 
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20-Epi-YI-2a (±£j&$0 : X H NMR (CDCI3) $ : 0.53 (3 H, s, H-18), 0.85 
(3 H, d, J=6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.45 (1 H, dd, J-13.3 
, 8.7 Hz, H-4), 2.49 (1 H, dd, J-13.3. 5.5 Hz, H-4), 2.56 (l H, dd, J=14 
.2, 5.8 Hz, H-10), 2.62 (1 H, d, J-1.5 Hz, OH), 2.69 (1 H, dd, J-14.2, 2 
.9 Hz, H-10), 2.79 (1 H, m, H-9), 3.87 (1 H, m, H-3), 3.97 (1 H, m, H-l) 
, 4.71, 4.76 (each 1 H, dd, J=47.8, 9.7 Hz, CH 2 F), 5.81 ( 1 H, d, J-11.2 

Hz, H-7), 6.40 (1 H, d, J=11.2 Hz, H-6). 
19F NMR (CDCI3) 8 : -240.3 (t, J=47.8 Hz). 
20-Epi-YI-2b I X H NMR (CDCI3) 8 : 0.55 (3 H, s, H-18), 

0.86 (3 H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.17 (1 H, dd, 
J=14.0, 4.0 Hz, H-4), 2.27 (1 H, br. t, J=~ll Hz, H-10), 2.57 (1 H, d, 
J-1.8 Hz, OH), 2.79 (1 H, m, H-9), 2.84 (l H, m, H-4), 2.89 (1 H, dd, J= 

13.2, 5.0 Hz, H-10), 3.76 (1 H, m, H-l), 3.95 (1 H, m, H-3), 4.70, 4.76 

(each 1 H, dd, J=47.6, 9.5 Hz, CH 2 F), 5.86 ( 1 H, d, J-11.2 Hz, H-7), 6. 

29 (1 H, d, J=11.2 Hz, H-6). 

19F NMR (CDCI3) 8 : -240.2 (t, J=47.6 Hz). 

(mmm23) (20s) -1 « , 2 p , 25- > t: k u * ->-2 a - * * ;v-i9- j ^ e 9 a 

>D 3 {{£&®2 O-Ep i -Y 1-3 a) , fc££>\ (20S)-1 a ,2a ,25- h U 
Kn^v-2/?->^-19-/;V^* - ^ D 3 «t^ 2 0 -E p i -Y I - 3 b) 

[0 15 4] 
Mb 3 8] 




20-Epl-Yl-1a, b 




m/oh 

20-Epi-YI-3a 




HCf Me 
20-Epi-YI-3b 

(not isolated) 



[0 15 5] 

^^^v#-e^^> / fl:^20-Epi-YI-lah20-Epi-YI-lb OiS^(23.0 mg, 0.0 
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53mmol, 20-Epi-YI-la : 20-Epi-YI-lb=&,3 : 1) h 9 Kn 7 ? >(0. 
25 «L)#*^ 'Jf^AT^^-^AtK'J K(2 nig, 0.053 nmol) *lnix.MLfc 

i*im, »«te*Lfeo ft^v^A^n-^^^-cs 60% 

H5B|if-A//^*'9-»»C-C»«IL, ^%20-Epi-YI-3ah20-Epi-YI-3b (Ofi* 
^(15.5 mg, 67%, Jfc^(i^) *f»fco 
[0 15 6] 

20-Epi-YI-3at20-Epi-YI-3b£l§rfr^«HPI£ (YMC-Pack ODS-AM SH-342-5 
, 150 z 20 mm, 20%*/^ 9 S tt^20-Ep i-YI-3a (6.3 

mg) *Wfc„ ffc^20-Ep i -YI-3b lifcfcJftfcft^ t LTJMM-* £ t iPX* i fc* 
ofco 

[0 15 7] 

20-Epi-YI-3a C££j£$0 I X H NMR (CDC1 3 ) 8: 0.54 (3 H, s, H-18), 0.86 
(3 H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 1.27 (3 H, s, 2-Me), 
2.07 (1 H, m, H-10), 2.36 (1 H, dd, J-14.4, 4.6 Hz, H-4), 2.54 (2 H, m, 
H-4, OH), 2.79 (1 H, m, H-9), 2.94 (1 H, dd, J=13.5, 4.4 Hz), 3.74 (2 H, 

m, H-l, 3), 5.85 (1 H, d, J-11.3 Hz, H-7), 6.30 (1 H, d, J-11.3 Hz, H-6 
)• 

(*Jfc«24) (20S) -1 a - [ v * * * * ¥ *0 * * V] -2 0 - K n * 

v-2 a -x.*-*-* J: xr (20S)-i a -[(t-^;v v * y ;W * * v]-2 « - fc H 

;v^^f;Vy'J ;vx-f^ MfciH^la, 21b) 
[0 15 8] 
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[0 15 9] 

-40T; KifrfcP lfcv7> ifcfi (I) (101.9 mg, 1.138 mmol) ^$fc7Kv^f-^ 
-xMlml) *&Siifc£ % **-/w;-f-*A(2.0 ml. 2.280 mmol, 1.14 M^^r^^ 

mmzw<?< t)mz-?zo -4omr3o^m#b^ i^^v^-e^^^^o 

(110.3 mg, 0.142 mmol, ^»J-C(i^3 : 10^®^^)<7)iE7K^^f-^ 
x-f;Kl.5ml)i^^o< 0*Dx.^o RSm^ti-40t:t-TiB#^iE#L^ 

m> o , ct-e^^^E^-t#$^. ^n2Bfp B m^t^ 0 KBm^ immm.it 

T>^-^A7M#&£jra;U f^m^-^^^-Cttffit/io ^Sfil&SlAmTK^T 

jt#^14#«0fl^tl (98.5 mg, 87%) t Lt#/: 0 ^Orl^^SJ&l^^tt'fc 
0±b$t±21a : 21b =i<j3 : Wfy^tzo 
[0 16 0] 

21: lH NMR (CDC1 3 ) S : 0.06, 0.07, 0.09, 0.10 (each 3 H, s, Si-Me x 4 
), 0.54 (3 H, s, H-18), 0.56 (6 H, q, J=7.9 Hz, Si-CH 2 x 3), 0.84, 0.91 
(each 9 H, s, Si-tBu x 2, overlapped with H-21), 0.94 (9 H, t, J=7.9 Hz, 
S1-CH2CH2 x 3, overlapped with CH 2 01a), 1.19 (6 H, s, H-26, 27), 2.80 ( 
1 H, m, H-9), 3.78, 3.92 (ca. 3 : 1) (1 H, m, H-3), 3.70, 3.95 (ca. 1 : 
3) (1 H, m, H-l), 5.79 (1 H, d, J=11.3 Hz, H-7), 6.10, 6.16 (ca. 1 : 3) 
(1 H, d, J=11.3 Hz, H-6). 

(£i60»25) (20S)-1 a ,2/3 , 25- h V Kn * v-2 a -x^;V-19-/ )V\£* 
>D 3 «fc£»0-epi-YI-4a) & J:tF(20S)-l a ,2a ,25- h V Kn*V-2^-xf 
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;V_19-y ;Vfcf ? ^ >D3 (ft^20-epi-YI-4b) 
[0 16 1] 
[flS4 0] 




21 20-epJ-YMa 20-epl-YI-4b 



[0 1 6 2] 

(98.5 mg, 0.124 mmol, 21a : 21b = £>3 : 10?1^$J) OIStM * 
(2 ml ) ftifti-, ^7>7T-^;V*>^(173.5 mg, 0.747 mmol) fcitlx. 

mm^vtzo v v * * 9 a * n v > 7 -r - ce g, 50%i^m 

xf;^t»(;tilU >ffc^%20-epi-YI-4ai3J:£>*20-epi-YI-4b£&3 : 
loafrfr'C'grtrift'&W (45.0 mg, 81%) Sr#fc 0 
[0 16 3] 

^^20-epi-YI-4a*3J:O f 20-epi-YI-4b«:^3 : 10#J^#tfri^tf£HPLC 
(YMC-Pack ODS-AM SH-342-5, 20%7K/^ 9J-fr t 8ml / min) KT^MMMRU 
<fc^20-epi-YI-4a (27.4 mg):fe£O ? 4fc^20-epi-YI-4b (7.3 mg) Sr#fc 0 
[0 16 4] 

20-epi-YI-4a: *H NMR (CDC1 3 ) <5 : 0.53 (3 H, s, H-18), 0.85 (3 H, d, J= 
6.5 Hz, H-21), 0.98 (3 H, t, J=7.5 Hz, CH2CH3) , 1.21 (6 H, s, H-26, 27), 
2.25 (1 H, dd, J=13.7, 8.9 Hz, H-10), 2.37 (1 H, dd, J=14.0, 6.2 Hz, H- 
4), 2.45 (2 H, m, H-4, OH), 2.80 (2 H, m, H-9, 10), 3.85 (2 H, m, H-l, 3 
), 5.83 (1 H, d, J=11.2 Hz, H-7), 6.31 (1 H, d, J=11.2 Hz, H-6). 
UV A max (EtOH) : 244, 252, 261 nm. 
20-epi-YI-4b: lH NMR (CDCI3) 8: 0.55 (3 H, s, H-18), 0.85 (3 H, d, J= 
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6.5 Hz, H-21), 0.99 (3 H, t, J=7.5 Hz, CH 2 0^), 1-22 (6 H, s, H-26, 27), 
2.18 (1 H, dd, J=13.8, 6.6 Hz, H-4), 2.45 (1 H, dd, J=13.6, 8.5 Hz, H-l 

0), 2.62 (1 H, dd, J=13.6, 4.3 Hz, H-10), 2.71 (1 H, dd, J=13.8, 3.4 Hz, 
H-4), 2.80 (1 H, m, H-9), 3.74 (1 H, dd, J=8.5, 4.3 Hz, H-l), 3.88 (1 H 

, dd, J=6.6, 3.4 Hz, H-3), 5.84 (1 H, d, J-11.2 Hz, H-7), 6.31 (1 H, d, 

J=11.2 Hz, H-6). 

UV A max (EtOH) : 244, 252, 261 nm. 

mmm26) (20s) -1 « , 2 p , 25- h v * k u * v-2 « - ^ h * ~> * ^-19- / 

>D 3 «k^20-epi-YI-5a) & <£ ^(20S)-1 a , 2 « ,25- h V Kn 
2 /? h •> * f-;V-19-^ >V If* S >D3 «fc^20-epi-YI-5b) 
[0 16 5]' 



[flS4 1] 




20-epl-Yl-5a 2(Kpi-YI-Sb 



[0 16 6] 

ft^«r20 ( 10.4 mg, 0.013 mmol, 20a:20b=& 3 : \<om&*tt) 9 
S-)V (0.5 ml) mWL^Jiyy T-^fr^yWi (18.7mg, 0.080 mmol) 

(5 g, 7(ymm^fW^^>) KTflNRU ^t>20-epi-YI-5a:i3J:£>*20-ep 
i-YI-5b£&3 : KDM&XStsm&m (5.0 mg, 81%) *»fco ffc-ftUEO-epi-YI 
-5a£«fcra)-epi-YI-5b£*tj3 : 10«J#t?^tr«^*HPLC (YMC-Pack 0DS-AM 
SH-342-5, 150 x 20 mm, 15%*/^^^-^) KT$M*tt»U 4fc£«0-epi-YI 
-5a (2.0 mg) £ £ t/20-epi-YI-5b (0.8 mg) *%tz 0 
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[0 16 7] 

20-epi-YI-5a: lH NMR (CDC1 3 ) a: 0.53 (3 H, s, H-18), 0.85 (3 H, d, J= 
6.5 Hz, H-21). 1.21 (6H, s, H-26, 27), 2.41 (2 H, m, H-4, OH), 2.53 (1 
H, dd, J=14.1, 5.6 Hz, H-10), 2.68 (2 H, m, H-10, OH), 2.80 (1 H, m, H-9 
), 2.94 (1 H, s, OH), 3.44 (3 H, s, OMe), 3.69, 3.74 (each 1 H, d, J=9.5 
Hz, 0CH 2 0), 3.89 (2 H, m, H-l, 3), 5.82 (1 H, d, J-11.2 Hz, H-7), 6.39 
(1 H, d, J=11.2 Hz, H-6). 
UV A max (EtOH) : 244, 252, 261 nm. 

20-epi-YI-5b: lH NMR (CDCI3) d: 0.55 (3 H, s, H-18), 0.85 (3 H, d, J= 
6.4 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.12 (1 H, dd, J=13.9, 3.4 Hz, H 
-4), 2.21 (1 H, br. t, J=~12 Hz, H-10), 2.77-2.89 (4 H, m, H-4, 9, 10) 
, 2.89 (1 H, s, OH), 3.43 (3 H, s, OMe), 3.65, 3.77 (each 1 H, d, J=9.5 
Hz, 0CH 2 0), 3.79 (1 H, m, H-l), 3.84(1 H, m, H-3), 5.88 (1 H, d, J-11.2 
Hz, H-7), 6.27 (1 H, d, J=11.2 Hz, H-6). 
UVAmax (EtOH): 244, 252, 261 nm. 

(HWU27) (20S)-la-[(t-^^^pt^;Vv , J ;V)**v]-2or-[( b'J> 

^;v->V^)^^v]-i3i^X20S)-i«-[(t-^;vv^f-^v , >i^)*^v]-2/?- 

[(f'j^WJ ;l/)*^>]-25-[(b 'Jxf^y'J )V) v]-19-/ )V\£ ? 5 y 
D 3 t-yf^Vy^f^v'J^-r^ (4fc£*3a, 23b) 
[0 16 8] 
Hk4 2] 




[0 16 9] 

-78 t ClC<t*PL/i<k^22 (435.2 mg, 0.660 mmol, 22a : 22b = *&2 : KDU 
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&W)<Of&frT b5H mD^lw, n-^^V A (412 /i 1, 0.66 

0 mmol, 1.6 M^**>*«)«rliniLl55MWMfe, ^> K**>* h 

^14c (173.8 mg, 0.440 mmol) <Oi*f >7t KD75> (3 ml)?#i££*Dx. 

t&ft, »*£«*Lfco ^v , ^^*7A^n-7f^77^-(20 g, 2%Sfc 
Bfci^/U/^i|r-9-»HTJ»*t^ lfc£*3 (243.4 mg, 66%) ZrM<D±im& 

: 2T»$)of; 0 5%ft^^;v/^^^>^ffi^i ^^Rf&^b^tfWc (30.0 mg, 
17%) £J:0^%IB*^?-*/^**>1&WW* *Ht£4fe22 (157.6 mg) SrEJRU 

[0 17 0] 

23a (££$») : X HNMR (CXI 3) 5: 0.04, 0.055, 0.058, 0.063 (each 
3 H, s, Si-Me x 4), 0.12 (9 H, Si-Me x 3), 0.54 (3 H, s, H-18), 0.56 ( 
6 H, q, J=7.9 Hz, SiCH 2 x 3), 0.85 (3 H, d, J=6.5 Hz, H-21), 0.87, 0.8 
8 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, J=7.9 Hz, SiCH 2 CH2 x 3 >> L 
19 (6 H, s, H-26, 27), 2.30 (1 H, m), 2.50 (2 H, m), 2.79 (1 H, m, H-9 
), 3.54 (1 H, m, H-2). 3.80 (1 H, m, H-3), 3.88 (1 H, m, H-l), 5.81 (1 H 
, d, J-11.1 Hz, H-7), 6.10 (1 H, d, J=ll. 1 Hz, H-6). 

23b (y<1—$iJ&MB) : X H NMR (CDCI3) 8: 0.04, 0.06 (each 3 H, s, Si- 
Me x 2), 0.07 (6 H, s, Si-Me x 2), 0.12 (9 H, Si-Me x 3), 0.53 (3 H, 
s, H-18), 0.56 (6 H, q, J=7.8 Hz, SiCH 2 x 3), 0.84 (3 H, d, J=6.6 Hz, 
H-21), 0.86, 0.89 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, J=7.8 Hz, S 
iCH2CH2 x 3), 1.19 (6 H, s, H-26, 27), 2.10 (1 H, m), 2.44 (2 H, m), 2. 
79 (1 H, m, H-9), 3.60 (1 H, m, H-2), 3.80 (1 H, dd, J=8.7, 4.5 Hz, H 
-1), 3.94 (1 H, m, H-3), 5.79 (1 H, d, J=11.2Hz, H-7), 6.13 (1 H, d, 
J=11.2 Hz, H-6). 

(HW028) (20S)-1 fl-a-yf^yV f;v> V ;i^*'»-2 a ,25-v^ts Kn 
* v-£ X X>* (20S) -1 a - to*?** * "> V >V * * is) -2 /? , 25- V is K n * v- 
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VD3 t-/f^v^f^v' , ^l /X -T^ «b^24a, 24b) 
[0 17 1] 
lit A 3] 




23 24a 24b 



[0 17 2] 

ft£*3 (182.5 mg, 0.218 mmoK 23a : 23b =&3: 2<nm&%l) *rf7t 
9 V hSf^tTkfcOf.I'n^ (9.5 ml, 8 : 8 : 1, v/v/v) 0*0 

(10 g, 2%mm^^/^* J V-» KTttHRU ^£*4a (39.1 mg, 28%) £ 
£ mt&®24b (26.0 mg, 18%) £#£o ^ft^(i46%T^o 7^o 
[0 17 3] 

24a: NMR (CDCI3) S: 0.067, 0.077, 0.083, 0.10 (each 3 H, s, Si-Me 
x4), 0.54 (3H, s, H-18), 0.86 (3 H, d, J=6.6 Hz, H-21), 0.87, 0.88 (ea 
ch 9 H, s, Si-tBu x 2), 1.22 (6 H, s, H-26, 27), 2.27 (1 H, d, J=3.2 Hz, 
OH), 2.31 (1 H, dd, J=12.6, 3.7 Hz), 2.48 (2 H, m), 2.79 (1H, m, H-9), 
3.51(1 H, m, H-2), 3.91, (1 H, m, H-3), 4.00 (1 H, m, H-l), 5.80 (1 H, d 
, J-ll.l Hz, H-7), 6.15 (1 H, d, J-ll.l Hz, H-6). 

24b: lH NMR (CDCI3) d: 0.06, 0.07, 0.08, 0.10 (each 3 H, s, Si-Me x 4 
), 0.53 (3 H, s, H-18), 0.86, 0.90 (each 9 H, s, Si-tBu x 2, overlapped 
with H-21), 1.21 (6H, s, H-26, 27), 2.18 (1 H, dd, J-13.0, 4.5 Hz), 2.3 
9 (3 H, m), 2.80 (1H, m, H-9), 3.59 (l H, m, H-2), 4.00 (2 H, m, H-l, 3) 
, 5.80 (1 H, d, J=11.2 Hz, H-7), 6.18 (1 H, d, J=11.2 Hz, H-6). 
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0v 
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(11^29) (20s) -l a - [ (t-r^ ;v y ^f^v y ;v)t^'>]-2a- [2- [ (t-r 
;i/ V ^WJJV)t^r^>^ v] -25- K n * v-19-/ >D 3 t- 

y ^ ;VyVf^y'J^-t^ ( / ffc^- ! ^25a) 
[0 17 4] 
Hfc 4 4] 





[0 17 5] 

0TC^?fr*Pb^b^24a (17.0 mg, 0.026 mmol) (Dfa^J * f^*^7 ^ K 
js^'f >7tKn77>Ol^M (9 : 1, lml, v/v) **fbf- b ^ * 
A (31.4 mg, 0.786 mmol, 60%/^ 7 -f > 'J * -7 K) *5 £ ^(Z^^ 1 > 
-t-7f^y^f^">v7> (27yul, 0.126 mmol) £jjnx-$fcL < 3f3$Lfco 22B# 

ra^ »k&K7K*£3Jn*-, sm^A^tF^^rl^ v/v) 

*Lfco ^v^W7A^nYf^77^ - (5 g, 7%M£m^A-/^ 

^Tffi^L, <b^25a (15.4 mg, 73%) 20%@^m^f-^/ / ^^-9' 
>»ffi|»J:l)*RJSK»"C*)&<b^«24a (2.8 mg, 16%) fcEPRLfco 
[0 17 6] 

25a: X H NMR (CDC1 3 ) 5 : 0.04-0.08 (18 H, Si-Me x 6), 0.54 (3 H, s, H- 
18), 0.87, 0.89, 0.91 (each 9 H, s, Si-tBu x 3 overlapped with H-21), 1. 
21 (6 H, s, H-26, 27), 2.79 (1 H, m, H-9), 3.21(1 H, m, H-2), 3.7-3.9 ( 
4 H, m, 0CH 2 CH 2 0), 3.96 (l H, m, H-3), 4.14 (1 H, m, H-l), 5.81 (1 H, d, 
J=11.2 Hz, H-7), 6.15 (1 H, d, J-11.2 Hz, H-6). 

(*Jfc«30) (20S)-1 « A>^ ^ A-> V AO * * v]-2 fi -[2-[ {t-7 

*f- )v V * i/ y ;v) * * b * v] -25- 1: K n * v-19-y * e 9 \ >D 3 t- 
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-ff- ;v y t^-jv-sV )Vx--t)\> ( / fb^^25b) 



[0 17 7] 
Hb4 5] 




OH °-v^OTBS 



[0 17 8] 

om^LTt^^b (15.3 mg, 0.024 mmol) Oi*^^WA75 K 
(1 ml) TfcfSHt^ h U * A (18. 9 mg, 0. 471 mmol, 60*^9 y4>*)*7 
K) i5j:t>*(2-rn^eib^rv)-t-7'f-^v ? ^^^vv^> / (20// 1, 0.093 mmol 

^•9->m^ (1:1, v/v) fcTfllffiLfco #*«*t^A*fcfcfcT«fei£U ^tK 

^ - ( 5 gN nmk^fr/^y-y) k-chkru ft&m2&> (12.0 mg, 63%) 

£ffs 20%I£Bfc^>K/^*^i§ttt*B* ^ *^^^*>^^^24b (3.4 mg 
, 22%) fcHURLfco 
[0 17 9] 

25b: !H NMR (CDCI3) S : 0.05-0.07 (18 H, Si-Me x 6), 0.53 (3 H, s, H- 
18), 0.86, 0.88, 0.89 (each 9 H, s, Si-tBu x 3, overlapped with H-21), 1 
.21 (6 H, s, H-26, 27), 2.13 (1 H, dd, J-12.8. 4.0 Hz, H-10), 2.35 (2 H, 

m, H-4), 2.46 (1 H, m, H-10), 2.80 (1 H, m, H-9), 3.28 (1 H, m, H-2), 3 
.61(1 H, m), 3.73 (2 H, m), 3.83 (1 H, m), 3.96 (1 H, dd, J-8.8, 4.3 Hz, 

H-l), 4.04 (1 H, m, H-3), 5.79 (1 H, d, J-ll.l Hz, H-7), 6.14 (1 H, d, 
J-ll.l Hz, H-6). 

(mmmsi) (20S)-l«,25-vfc Kn^y-2«-(2-t Kn^y-x>^fy)-19 
-y;Vt*^^>D3 tffr&*&20-epi-YI-6a) 
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[0 18 0] 
HU6] 




25a 20-epi-YI-6a 



[0 18 1] 

4fr£-%25a (15.4 mg, 0.019 mmol) <OfeM * ^ - ^ (0.5 ml) ?§^t**>"7 
T >Si (26.6 mg, 0.114 mmol) SriDX-. Mififc"t28#Hifc$$ tfco RJo 

'J*W7A^D7^57^- (3g, 2%**/-A'/ftBk=-?">l') ^"Cffl 
J*t. ^eV^THPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 20%*/^ * J 
8ml/min) KTJfiMRU <b^20-epi-YI-6a (6.4 mg, 72%) £#£o 
[0 18 2] 

20-epi-YI-6a: lH NMR (CDC1 3 ) 8 \ 0.55 (3 H, s, H-18), 0.85 (3 H, d, J= 
6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.19 (2 H, m, H-4, 10), 2.33, 2. 
41, 2.56 (each 1 H, br. s, OH x 3), 2.63 (1 H, dd, J=13.2, 4.3 Hz, H-4), 
2.80 (1 H, m, H-9), 2.84 (1 H, dd, J=14.4, 5.4 Hz, H-10), 3.37 (1 H, dd 
, J=7.8, 2.8 Hz, H-2), 3.72-3.83 (4 H, m, 0CH 2 CH 2 0), 3.96 (1 H, m, H-3) 
, 4.14 (1 H, m, H-l), 5.83 (1 H, d, J=11.2 Hz, H-7), 6.34 (1 H, d, J-ll. 
2 Hz, H-6) . 

UV A max (EtOH) : 243, 252, 261 nm. 

(HW032) (20S)-l«,25-vH KD^y-2^-(2-t KD^rv-x h *~»-19 
-y ^ >D 3 «b^20-epi-YI-6b) 

[0 18 3] 
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[0 18 4] 

ik&%l)25b (12.0 mg, 0.015 mmol) O&tM 9 J -fr (0.5 ml) : SUK, U > 
y 7 -X)V*>M (20.7 mg, 0.089 mmol) MS.l""C2Bf F4*f# L7c 0 K. 

y'J*W7A^n7f^77-f- (3 g. 2%*? y-^/Wm*-?-^) fcf 
*f$£U ^THPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 20%t}c/^ * 
8ml /min) KTttRU <b^20-epi-YI-6b (5.6 mg, 81%) «r#fc 

o 

[0 18 5] 

20-epi-YI-6b: !H NMR (CDC1 3 ) 0.54 (3 H, s, H-18), 0.85 (3 H, d, J= 
6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.35 (1 H, br. d, J=14.2 Hz, H-4 
), 2.48 (1 H, dm, J=14.2 Hz, H-4), 2.79 (1 H, m, H-9), 3.09 (1 H, dd, J= 
13.5, 3.7 Hz, H-10), 3.29 (1 H, dd, J=8.7, 2.7 Hz, H-2), 3.67 (1 H, m), 
3.76-3.89 (4 H, m, H-l, 0CH 2 CH 2 0), 4.17 (1 H, m, H-3), 5.84 (1 H, d, J= 
11.2 Hz, H-7), 6.28 (1 H, d, J-11.2 Hz, H-6). 
UV A max (EtOH) : 243, 252, 261 nm. 

mnwrn) (20s) -1 « -[ u- -r^ ;v v * ^ )v ~> >j * * ->] -2-* * v -25- 

H K n * v-19-y ;v fcf * ^ >D3 t-f f- fr¥**f- v 'j y- JV «b^%26) 
[0 18 6] 
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24 26 



[0 18 7] 

-7sx:K^mL^~mtt^v^ us^i, o.206 mmoi) <Dmfcm.ik*?-v> 

(1 ml) mmz, y^fW^vF (29^1, 0.414 mmol) (Dm&^t*^ 

w (o.2mi) ^^n*.. z<Dftmm¥mm^t&®}24 m. 

0 mg, 0.094 mmol, 24a : 24b -ft3 : 2*>*ttfltf>»*1M ^feTM&tt^ V> 
(1.2 ml) *«*Jn*.fco -78t;t?15^WtWLfclfe. h'JxW?> (131 /i 
1. 0.940 mmol) fciJDiU -78'C'T*30fl\ 0tJT?10#«#L;fco Kl«***fc* 

5 g, 20%l^m^^^/^^'9">') K"C5»«U ik&<®)26 (52.0 mg, 86%) 
10 18 8] 

26: lH NMR (CDCI3) 5: 0.055, 0.065, 0.069, 0.10 (each 3 H, s, Si-Me 
x 4), 0.55 (3 H, s, H-18), 0.87, 0.89 (each 9 H, s, Si-tBu x 2, overlapp 
edwithH-21), 1.22 (6 H, s, H-26, 27), 2.45 (1 H, dd, J-13.5. 8.7 Hz), 
2.52 (1 H, dd, J=14.2, 4.1 Hz), 2.66 (1 H, dd, J=13.5, 5.5 Hz), 2.72 (1 
H, dd, J=14.2, 6.3 Hz), 2.83 (1 H, m, H-9), 4.35 (1 H, dd, J=6.3, 4.1 Hz 
), 4.55 (1 H, dd, J-8.7, 5.5 Hz), 5.81 (1 H, d, J=11.2 Hz, H-7), 6.35 (1 

H, d, J=11.2 Hz, H-6). 

GS*fefll34) (20S) -1 a -[ (t-y^ * v ^f;Vy';;V)t^y]-2-v7^f 

WV-25-fc Fn^v-19-/ ^ ^D 3 t-^f ^v^f^v'J^-^^ < E " 
» XV (Z-*tt#) «MrfW7a. 27b) 
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[0 18 9] 
[it A 9] 




26 27a 27b 



[0 19 0] 

-AQTHZft&Litifx-m'i'rS tm/frX*-}— h (24/* 1, 0.148 mnol) <?> 
&7fcT >9H KD75> (1ml) V#$K. n-yf-A'V^-^A (95^1, 0.151 mmo 
1, 1.58 M^-9->»») fc*nx.l55M*#Lfc&, *frfcW26 (48.7 mg, 0.075 mm 
ol) Wi*f >5tKn75> (1.2 ml) ?#}&&#>o < 0 Jflx^o -40"C"C1.5R# 

£Ltz a WSt**sV *W5A?n7 h^77>( - (5g, lOKlfcBfc^fl'/^ 
UTttSiU it&%t}27 (50.0 mg, 99%) ®035l#M14#OrI^ fc 

LT#/:, d<7)rl^^#^i-^>Mtt#27a (E-ftttfr) 43 J: OW4#27b (Z-H 

t4#) <7)ib^l±^Jl : rc*ofc 0 
[0 19 1] 

27a: *H NMR (CDCI3) 5: 0.054, 0.067, 0.099, 0.121 (each 3 H, s, Si-Me 
x 4), 0.55 (3 H, s, H-18), 0.83, 0.92 (each 9 H, s, Si-tBu x 2), 0.86 ( 
3 H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.80 (1 H, m, H-9), 3. 
12 (1 H, m, H-10), 4.46 (1 H, m, H-l), 4.99 (1 H, t, J=2.8 Hz, H-3), 5.4 
7 (1 H, d, J-1.8 Hz, C=CHCN), 5.82 (1 H, d, J-ll. 1 Hz, H-7), 6.19 (1 H, 
d, J-ll. 1 Hz, H-6). 
27b: lH NMR (CDCI3) 8: 0.063, 0.075, 0.112, 0.132 (each 3 H, s, Si-Me 
x 4), 0.54 (3 H, s, H-18), 0.83, 0.92 (each 9 H, s, Si-tBu x 2), 0.86 ( 
3 H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.80 (1 H, m, H-9), 2. 
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99 (1 H, m, H-10), 4.57 (1 H, m, H-3), 5.04 (1 H, t, J=2.8 Hz, H-l), 5.4 
7 (1 H, d. J=1.8 Hz, C=CHCN), 5.79 (1 H, d, J-ll.l Hz, H-7), 6.32 (1 H, 
d, J=11.2 Hz, H-6, 7). 

(Hl«iJ35) (20S) -la-ta-yf^y^^v'i^t^v] -2- [2- ( K n 
^ ->') j:f'J^] -25- K n 4r v-19- / ;V fc* * 5 >D3 t- "ff- S> U )V 

(E-H1£#) (Z-H14#) tffr&W29a, 29b) 

[0 19 2] 



[ft 5 0] 




[0 19 3] 

-78t:^^*PL^^tl27 (20.0 mg, 0.030 mmol, 27a : 27b = $Jl : 1<£>*S 

-frfc) (imD 7K^-iso--7'^;vr;v<^^A (60a/ l 

, 0.060 mmol, LOMMtVit) fcimx-fco 3B#M4*^-20 , C KR]£?M£± 
»ffco 1 T^ft-iso-T^T^--^ (30^1, 0.030 mmol, 1. 

Lfco »at«r^^^-^ (1 ml) -Ci&#U Tfcfftft^^HJ^A (1.1 mg, 
0.030 mmol) ttpjLO^KlTlWmiWLfeo JRl£«fc***in*.* 

S*L^o »v'J*W7A^n7f777^ (4 g, 

i:TiSL> ft-£»9a (5.5 mg) ^Xmt^29b (5.0 mg) 
o *ttJRaptt52%T?*ofco ft. ^RJ&Kfi^fcaft^^ (7.5 mg, 38%) SrEI 

[0 19 4] 
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29a: *H NMR (CDC1 3 ) 8 : 0.02, 0.07, 0.08 (3 H, 3 H, 6 H, s, Si-Me x 4) 
0.55 (3 H, s, H-18), 0.85, 0.92 (each 9 H, s, Si-tBu x 2, overlapped w 

ith H-21), 1.22 (6 H, s, H-26, 27), 2.29 (2 H, m, H-4), 2.79 (1 H, m, H- 

9), 2.88 (1 H, dd, J=12.7, 4.3 Hz, H-10), 4.19 (1 H, dd, J=12.7, 6.8 Hz, 
CH 2 0H), 4.31 (1 H, dd, J=12.7, 6.7 Hz, CH 2 0H), 4.37 (1 H, dd, J=9.7, 4. 

3 Hz, H-l), 4.81 (1 H, t, J=3.8 Hz, H-3), 5.72 (l H, t, J=6.8 Hz, C=CH), 
5.85 (1 H, d, J-11.2 Hz, H-7), 6.15 (1 H, d, J=11.2 Hz, H-6). 
29b: lH NMR (CDCI3) S: 0.01, 0.07, 0.08, 0.09 (each 3 H, s, Si-Me x 4 

), 0.54 (3 H, s, H-18), 0.83, 0.93 (each 9 H, s, Si-tBu x 2), 0.85 (3 H, 
d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.14 (1 H, br. t, J — 11.5 
Hz, H-4), 2.55 (1 H, dd, J=12.3, 5.0 Hz, H-4), 2.82 (2 H, m, H-9, 10), 

4.22 (1 H, dd, J=12.3, 7.1 Hz, CH 2 0H), 4.30 (each 1 H, dd, J=12.7, 7.0 H 
z, CH 2 0H), 4.47 (1 H, m, H-3), 4.86 (l H, t, J=3. 1 Hz, H-l), 5.72 (1 H, 
m, C=CH), 5.81 (1 H, d, J-ll.l Hz, H-7), 6.25 (1 H, d, J-ll.l Hz, H-6). 

(*«U36) (20S)-1«.25-S?fc Kn**>-2-[2-(fc Kn^y)-if 'Jf>]- 
19- J )V\Z9 K >D 3 (E-H14#0 (tt£*0-epi-YI-8a) 
[0 19 5] 



[0 19 6] 

4t£-^29a (11.0 mg, 0.016 mmol) Otefr* 9 /-fr (0.5 ml) v#T&K. * > 
y-r-XfrfryB. (11.4 mg, 0.049 mmol) *1)Q^M^ZX2mfflW.WLfz<> fclB 



[its 1] 



TBSO' 
HO. 




OH 
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^W7A^n-7f^77-f- (3 g> 3%^^y-^/^m^^) Kf» 
»U <k^20-epi-YI-8a (6.4 mg, 88%) £#fc 0 
[0 19 7] 

20-epi-YI-8a: lH NMR (CDCI3) a: 0.54 (3 H, s, H-18), 0.86 (3 H, d, J= 
6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.42 (2 H, m, H-4), 2.81 (1 H, m 
, H-9), 3.15 (1 H, d, J=12.8, 4.9 Hz, H-10), 4.15 (1 H, dd, J=12.4, 5.9 
Hz, CH2.OH), 4.39 (2 H, m, H-l, CH2OH), 4.84 (1 H, m, H-3), 5.80 (1 H, m, 
C=CH), 5.88 (1 H, d, J-ll.l Hz, H-7), 6.29 (1 H, d, J-ll.l Hz, H-6). 
UV A max (EtOH) : 246, 254, 263 nm. 

(*Jfc«37) (20S)-l«,25-v^ Kn*v-2-[2-(fc K^v)-xf'jf>]- 
19-/ }V\£9 5 >D 3 (Z-H14#0 (^fc^20-epi-YI-8b) 
[0 19 8] 
Ut5 2] 




CSA 



29b 




[0 19 9] 

lfr£-tl29b (11.0 mg, 0.016 mmol) <£>$EtM?/-;v (0.5 ml) fj > 

y-r-Xfr&y&t (11.4 mg, 0.049 mmol) £3JPx^ MLfcT2H*M«#L;fco K 

m^mmikm^Kxm^L, m&w&^r mm^Ltz 0 nm* 

■>'J*W7A^7^77^ (3g> 3%*? J-fr/Wm*'*-*') 
ill, 4t£"W20-epi-YI-8b (4.8 mg, 66%) 
[0 2 0 0] 

20-epi-YI-8b: lH NMR (CDCI3) 8: 0.55 (3 H, s, H-18). 0.85 (3 H, d, J- 
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6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.21 (1 H, br. t. J=~13 Hz, H-4 
), 2.33 (1 H, dm, H-10), 2.70 (1 H, d, J=12.8, 4.7 Hz, H-4), 2.82 (2 H, 
m, H-9, 10), 4.24 (1 H, dd, J=12.6, 6.4 Hz, CH 2 0H), 4.38 (1 H, dd, J=12. 
6, 7.4 Hz, CH 2 0H), 4.46 (1 H, m, H-3), 4.87 (1 H, t, J=4.2 Hz, H-l), 5.8 
3 (2 H, m, H-7, C=CH), 6.40 (1 H, d, J-ll. 1 Hz, H-6). 
UVAmax (EtOH) : 246, 254, 263 nm. 

(**«38) (aS*, 2R, 6R)-*3 X t>*(aR*. 2R, 6R)-[[4-^ > V*** v-2, 6- If 

ft£4fe30) 

[0 2 0 1] 



Kb 5 3] 




6 30 



[0 2 0 2] 

-7SVKl% : t$Lfzi?^)l' : yT S — > (112^ 1, 0.69 mmol) <D 

mfr7-}-7tVV7y> (1ml) tCn-^f-;V'J^^A (493// 1, 0.69 mmol, 1.4 

u^**)->mm *iraiLi5^wa#Lfeo ^?#m^«w-e#^tt7t^t/6 ( 

160 mg, 0.345 mmol) h9tKD75> (1.2 ml) i«£^o < «9 jJDx. 

fco 5ftatt±'> V * 7A^n7h/77^- (5 g, 2%^^-^/^* -9" 
>) KTflHRU <b^tf30 (162 mg, 96%) SrZl@0^#M14#:<^^^^ UT 
Cfl5»'Mfe*lllJft"t4lltt'»«>Wtt*&l ' 2X~$>vtztf. aS*,2R,6R#£: 
aR*, 2R, 6R wf tL*»^jftW**J±«»f-C § /So 
[0 2 0 3] 

30a O^-*— 1&^1£#ltt#0 : !HNMR (CDC1 3 ) 8: 0.05, 0.06, 0. 
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08, 0.11 (each 3 H, Si-Me x 4), 0.85, 0.91 (each 9 H, s, Si-tBu x 2), 1. 
32-1.48 (2 H, m), 2.28 (1 H, m), 2.39 (1 H, m), 3.96 (1 H, m, H-l), 4.5 
4 (2 H, s, PhCH 2 ), 4.56 (1 H, m), 4.98 (1 H, m), 5.41 (1 H, d, J=2.0 Hz, 
C=CH), 7.25-7.35 (5 H, m, arom. H). 

30b (=fe&Jft*k iMttHttflO : *H NMR (CDC1 3 ) 8: 0.07, 0.08, 0.09, 0 
.11 (each 3 H, Si-Me x 4), 0.84, 0.91 (each 9 H, s, Si-tBu x 2), 1.60-1 
.73 (2 H, m), 2.22 (2 H, m), 3.85 (1 H, m, H-l), 4.57, 4.61 (each 1 H, d 
, J=12.1 Hz, FhQfc), 4.94-5.00 (2 H, m, H-3, 5), 5.43 (1 H, d, J=1.5 Hz 
, C=CH), 7.25-7.33 (5 H, m, arom. H). 
30 (»#*0 IMS m/z (%): no M+, 403 (47), 91 (100). 
(*tt«39) (aS*. 2R, 6R) -*3 X (aR*. 2R, 6R) - [ [4-^ > V * * * *s-2, 6- tf 
^[(t-T^Vv^^vl) ;V)^-drv]-v^n^^viJ-r>]-T-b^ frf* K ( 

[0 2 0 4] 



[0 2 0 51 

-78m^*PL^>ffc^30 (310 mg, 0.635 mmol, 30a : 30b =^l:2<^rl^ 
) <DM7kYfrX-> (3 ml) imitV-iso--7^-frT)V^=.*7A (763// 1. 

0.763 mmol, 1.0Mh*x>**) < 0 ^*-> 1.5WB«*Lfco fBS 

- (13 g, 5%Itm^-^^/^ ii r-9">) fcT2»»U 4b^31 (288.5 mg, 93%) 
&1 : 2"C*ofcj&*, aS^2R,6RfrfcaR*,2R,6R^v^tL^^%^l±*0Bf-e 



Mb 5 4] 




30 



31 
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[0 2 0 6] 

31a £JS*K : *H NMR (CDC1 3 ) 8: 0.03-0.07 (l 

2 H, Si-Me x 4), 0.85, 0.92 (each 9 H, s, Si-tBu x 2), 1.47 (2 H, m), 2. 
33, 2.44 (eachl H, m), 3.97 (1 H, m, H-l), 4.56 (2 H, s, PhCH2), 4.69 (1 
H, ddd, J-11.8, 5.3, 1.7 Hz), 5.53 (1 H, m), 6.16 (1 H, dd, J-7.9. 1.6 
Hz, C=CH), 7.26-7.36 (5 H, m, arom. H), 10.09 (1 H, d, J=7.8 Hz, CHO). 

31b fr.fr. mm&m&m : *h nmr (cdci 3 ) s: 0.03-0.07 (12 h, s 

i-Me x 4), 0.88 (18 H, s, Si-tBu x 2), 1.78, 1.90, 2.04, 2.17 (each 1 H, 
m), 3.93 (1 H, m, H-l), 4.53, 4.58 (each 1 H, d, J=11.8 Hz, PhCH 2 ), 4.6 
1 (1 H, m), 5.12 (1 H, dd, J=8.9, 4.3 Hz), 5.88 (1 H, d, J=7.7 Hz, C=CH) 
, 7.25-7.36 (5 H, m, arom. H), 10.49 (1 H, d, J=7.7 Hz, CHO). 
31 m&m) IMS m/z (%): no M+, 449 (32), 433 (3), 358 (4), 341 (13), 
325 (7), 317 (5), 209 (10), 91 (100). 

mmmO) (aS*. 2R, 6R) * V (aR*, 2R, 6R) - [ [4-^ > Vfr * * v-2, 6- tf 
* _ [ ( t _ ff- H/^WJ^t^-V^n^vyf^-x^^-^ (it* 

ms2) 

[0 2 0 7] 



[0 2 0 8] 

O'C^iPLfcT^T'^ KflfC**ft'frfr31 (288 mg, 0.587 mmol, 31a : 31b 

=m : 2o*tt#o?a^fr) oi^;-^ d mi) i&iSfc. **ffc*^*f-> 

(26.6 mg, 0.704 mmol) fcinx.. ltfMBttbfco RJSft^fr 



Hfc5 5] 




32 



31 
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15%H^x?-;v/^*-9->) KTffiKU 4\&%032 (283.3 mg, 98%) 

aS*,2R,6R^taR*,2R,6R fltOV>i**L*»^ift»*tt«»fCSft^ 
[0 2 0 9] 

32a fifth. : ^H NMR (CDC1 3 ) 9: 0.008, 0.04, 0.10, 

0.11 (each 3 H, s, Si-Me x 4), 0.85, 0.92 (each 9 H, s, Si-tBu x 2), 1.5 
5 (1 H, m), 1.68 (1 H, q, J-10.8 Hz), 2.08 (1 H, m), 2.20 (1 H, m), 2.94 

(1 H, dd, J-10.0, 4.3 Hz, H-l), 3.90 (1 H, tt, J-10.0, 4.3 Hz, H-l), 4. 
02 (1 H, ddd, J-13.5, 9.2, 7.0 Hz, CH 2 0H), 4.34 (1 H, m, H-3, 5), 4.40 ( 
1H, m, CH 2 0H), 4.54 (2 H, s, FhQfc), 4.69 (1 H, dd, J=10.8, 4.0 Hz, H-3, 

5), 5.62 (1 H, t, J=5.8 Hz, C=CH), 7.24-7.35 (5 H, m, arom. H). 

32b (v>f^- &&m, mm&m&m : iHNMR (CDCI3) 9: -O.Ol, 0.05 ( 

each 3 H, s, Si-Me x 2), 0.07 (6 H, s, Si-Me x 2), 0.83, 0.92 (each 9 H, 
s, Si-tBu x 2), 1.30-1.41 (2 H, m), 2.21 (1 H, m), 2.38 (1 H, m), 3.94 
(1 H, tt, J=11.3, 4.3 Hz, H-l), 4.23 (2 H, m, CH2OH) , 4.48 (1 H, m, H-3 
, 5), 4.53, 4.57 (each 1 H, d, J-11.8 Hz, PhCH 2 ), 4.86 (1 H, m, H-3, 5), 
5.70 (1 H, dt, J-7.1, 1.8 Hz, C=CH), 7.24-7.35 (5 H, m, arom. H). 

32 (»*4W :MS m/z 00: no M+, 474 (8), 435 (3), 360 (1), 327 (25), 
303 (8), 91 (100). 

&Wmi) (aS*, 3R, 5R)-£ <£ If (aR*, 3R, 5R)-[3, 5-*r*-[(t--/^V v * 

;ixvV;v)^^->]^-[2-(t-7^^^^^^vV^)t^v]-^^ , >'^>]->'^ D 

^yn^y^f^^'V (4fc£*3) 
[0 2 10] 



[<fc5 6] 
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[0 2 11] 

0 < Cfc*£4PLfcft'£&32 (55 mg, 0.112 mmol, 32a : 32b =&2:10^ffc<^i 
©i*y>f^*)l'A7 5 K (1 ml) ^ ^r/-^ (18.3 mg, 0 

. 269 mmol) is £ Xft-f+frV * > V /U* n F (20. 2 mg, 0. 134 mmol) * 
Unit, 1.5BtWtt#Lfco ^»^fc***inx., ft»if^-A*t> (1 : 

*f-)V/^**t>) IZXmmV, 4fr£&33 (62 mg, 91%) *Ztt(7)±[&&&frO& 
^tLT#/:o Z<Dm^*m&1r2>m&ft<n&&te%J2 ' lT?*ofcd*, aS* 
, 2R, 6R#^aR*. 2R, 6R frov^i* tL^^Jfiflfc^tiflSf"^ £ fc Q 
[0 2 12] 

33a (£&jftW. fefe14H14#) : *H NMR (CDC 1 3) 5: 0.02, 0.04, 0.051, 
0.06 (each 3 H, s, Si-Me x 4), 0.048 (6H, s, Si-Me x 2), 0.86, 0.88, 0.9 
1 (each 9 H, s, Si-tBu x 3), 1.57-1.68 (2 H, m), 2.02 (1 H, m), 2.10 (1 
H, m), 3.86 (1 H, m, H-l), 4.36 (1 H, m), 4.38 (1 H, m, CH 2 0TBS), 4.52, 
4.55 (each 1H, d, J=11.9 Hz, H1CH2), 4.63 (1 H, m), 4.65 (1 H, m, CH 2 0T 
BS), 5.35 (1 H, m, C=CH), 7.24-7.35 (5 H, m, arom. H). 

33b (-7-ff— &Jfc«K MteHtttt) : *H NMR (CDCI3) S : -0.01, 0.04, 0 
.053, 0.054 (each 3 H, s, Si-Me x 4), 0.06 (6H, s, Si-Me x 2), 0.83, 0.8 
8, 0.92 (each 9 H, s, Si-tBu x 3), 1.30-1.40 (2 H, m), 2.19 (1 H, m), 2 
.36 (1 H, m), 3.93 (1 H, tt, J=6.9, 4.3 Hz, H-l), 4.24 (2 H, m, CH 2 0TBS) 
, 4.45 (1 H, m, H-3 or 5), 4.53, 4.56 (each 1H, d, J=11.8 Hz, PhCH2), 4. 
83 (1 H, m), 5.60 (1 H, td, J=6.5, 1.8 Hz, C=CH), 7.24-7.35 (5 H, m, ar 
om. H). 

33 (m&m) :MS m/z (%): no M+, 591 (1), 549 (23), 474 (8), 441 (27), 
417 (29), 285 (13), 91 (100). 

(#EJfc«42) 3, 5- e X - [ ( t-7*f - ;V v U )V) * * v] -4- [ [2- (t- ?^ 

)Vi?*3-)Vz/V ;iO**V]-^/u]-~>*n^Mj-/ y (lb^35) 
[0 2 13] 
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TBSO^'Sr^OTBS -TBSCT"V^OTBS (COCI) 2 TBSCf 

1! OTBS t^OTBS 

34 




Ha/Pd-C DMSO 




[0 2 14] 

it&ms (H6.5 mg, 0.192 mmol, 33a : 33b = »2 : I<Di&&m <D^f J 
-)V (5 ml) 10%><?5>tf Affr*gteJfe(11.7 mg^in^ tS#J±T7K« 

^-(15 g, 5%&wt*-i-)W^*v->)^xmwki^ mmuzwt&WM (42.7 mg 

, 43%)fc»fco -78t}K^L£i:^**^M9/n, 0.099 mmol) <£>te7M& 
ft>fVV(0.3ml)»:. ^W^VKd^l, 0.197 mmol) O^tK 

ml)»«t*lHIx.5^imLfclfe, ft£*4 (42.7 mg, 0.082 mm 
ol)^te7Km^^V>(0.5 ml)»ifc*Sn*.fco -78 TC-C15^«^tfc», b 'J 
i^T5>(57/il f 0.358 nmoDfciHliU -78°CT*303K Hfc£»-eil$HI«i* 

A^n7^77-f-(4 g, 2%ffeB*^^/^*^)K^W* 1 ^ ft£*5 (3 
8.0 mg, 89%, ^tl34^ h <DW¥) £ J£— t LT#/io 
[0 2 15] 

35: 1HNMR (CDC1 3 ) 5: 0.04-0.06 (18 H, Si-Me x 6), 0.86, 0.87, 0.90 
(each 9 H, s, Si-tBu x 3), 1.69, 1.78 (each 1 H, m, (HgCHzOTBS). 1.96 (1 
H, ddd, J=13.1, 6.9, 3.1Hz, H-4), 2.30 (1 H, dd, J-14.5. 6.9 Hz), 2.45 
(2 H, m), 2.62 (1 H, dd, J=14.5, 4.0 Hz), 3.67-3.80 (2 H, m, CHgOTBS), 
4.14, 4.38 (each 1 H, m, H-3, 5). 
MS m/z (%): no M+, 459 (31), 327 (41), 195 (100). 

(«tt«43) (aS*. 3R, 5R)-i3 Z (aR*. 3R, 5R)-[3, 5- If *-[(t-^^ * 

;v v v ;>) * # v] -4- [2- (t--/^- ;v v ^f^v 'J /W * * ->] - ^ * D 
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[0 2 16] 
Mfc5 8] 

^C0 2 Me 

TMSCH 2 C0 2 Me 

35 

[0 2 17] 

-78 < ClC<^iPLfv:vM V7°n tf;VT ^ >(90/z 1, 0.641 mmol) <£> IS tKt" > 9 ^ K 
07 7V(1 ml)f^:> n-*/f-;VU^^^ (458^1, 0.641 mmol, 1.4 M^* "9" 

ymmzmz-isfrmw^fzfe, (f^f^v'i^) sm^Mios^i, o.64 

1 mmol)*inx^o 1055*P^^t#m> tt^35 (165.7 mg, 0.321 mmoD^TKx b 

;M7A^n7^77^(6 g, 2%^i^;V/^^r-9->')^rfflmU 
j^36 (163.0 mg, 89%, 1 : l©l*ttflW>»*l« t=««)4fl*tt#©*^ * 

[0 2 18] 

36 (^tt^rl^): lH NMR (CDCI3) 0.03-0.08 (18 H, s, Si-Me x 6 
), 0.84-0.89 (27 H, s, Si-tBu x 3), 1.58-1.77 (3 H, m, H-4, CH2CH2OTBS 
), 2.14 (1 H, m), 2.26 (1 H, m), 2.47 (1 H, dd, J=13.4, 3.8 Hz), 2.62, 2 
.70 (1 : 1) (1 H, m), 3.22 (1 H, m), 3.62-3.73 (2 H, m, O^OTBS), 3.668 
, 3. 674 (1 : 1) (3 H, s, COOMe) , 3. 90, 4. 16 (each 1 H, H-3, 5) , 5. 65, 5. 
69 (1 : 1) (1 H, s, C=CH). 

MS m/z (%): noM+, 557 (2), 515 (49). 483 (5), 425 (3), 383 (52), 351 (2 
2), 309 (33), 277 (23), 251 (20), 177 (82), 73 (100). 

(H»J44) (aS*, 3R, 5R)-£ ± (aR*, 3R, 5R)-[3, 5-tf *-[(t-7*-A'5>* + 
;vvV ,v)t^y]-4-[2-(t-7*fJVv^f^vV ;W) v]-x^;V]-v* n^* 
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[0 2 19] 
[ft 5 9] 

.C0 2 Me jp c . 

TBSCf'S^OTBS TBSfl' V^OTBS 



OH 



36 



37 



[0 2 2 0] 

-78TCKifr3aiUrt:ft'frW36 (163.0 mg, 0.284 mmol, 36a : 36b =$Jl : l^ti 

ml)#«C 7X^bv-iso-^;VT;V5-->A(853 
^ 1, 0.853 mmol, 1.0 Mb *JO*.;fc« n»fcTlWIMBMfc 

U ft£^37 (143.0 mg, 92%, 1 : 1 £~@0:£^14#^tS^> * 

[0 2 2 1] 

37 (llttflcoft'fr*): X H NMR (CDCI3) a: 0.03-0.06 (18 H, s, Si-Me x 6 
), 0.86-0.89 (27 H, s, Si-tBu x 3), 1.6-1.8 (3 H, m, H-4, O^CH 2 0TBS), 
2.00-2.24 (4 H, m, H-2, 6), 3.60-3.74 (2 H, m, CE 2 0TBS), 3.78-3.91 ( 
1 H, m), 4.02-4.18 (3 H, m, O^OH), 5.47, 5.51 (1 : 1) (1 H, t, J=7. 1 H 
z, C=CH). 

MSm/z (%): no M+ 487 (3), 469 (9), 459 (9), 394 (11), 355 (17), 337 (1 
9), 263 (57), 211 (74), 171 (86), 131 (100), 73 (100). 

(H»J45) (aS*, 3R, 5R)-fc X tf(aR*. 3R, 5R)-[3, 5- e *-[(t-Tf-A' v * f- 

v'j7 , * / ] J -^"^^7x-JV^7\7'f V t^fvK (ft^fl 
[0 2 2 2] 
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Ht6 0] 




37 



OTBS 
OTBS 



t)TsCI 
li) Ph 2 PH 



TBSb^^< 
38 



OTBS 
OTBS 



[0 2 2 3] 

0rK?^L7Mt£*7 (97.8 mg, 0.179 mmol, 37a : 37b =ffil : l^rl^% 
)<7>$t>!kT- >7k Kn 7 9X1 mDjSfStC. n-^;w;?-^A(141/il, 0.197 mm 
ol, 1.4 M^-frVj&ljO fc:»f|^l»>W=->*Jl'*-M37.6 mg, 0. 197 mmol) <D 
^Th9liKO79^(0.3ml)»«ti:«r«^febniL, 5#W*#Lfc<, BU*>#3& 
lCv7i-;V^^7^ >(62/il, 0.358 mmol) <D$&7jcr h 9 Kn7?'/(0.5 ml 
^ffc^fp" 1 ). O'CfflfcT"?, n-^>WVf">A(255/£l, 0.358 mmol, 1.4 H^^ 
-9- >W £ Jnx.fc fc i £ ift#fe£ * o /Co Ot: l*?pSP t fc*«^fe»«E* ±IBO 

*(50/il)«rJPiLRl&*rJh*fco RJS»**«>*i«*** 
m<t^^V->(3 ml)Ti##?U 10%3t^b7K*7K(4.5 ml) fciffl&or KT18#lffllfc 

I^y'J*^V*7A^n7h^77-f-(6 g, 50%I^m^^^/^^-9-^)^"^ 
HMRU ifc^"tJ38 (110.5 mg, 84.0 X) t LT#/: 

[0 2 2 4] 

38 (SttfltoS^W) : X HNMR (CDCI3) a: -0.01-0. 02 (18 H, s, Si-Me x 
6), 0.82-0.86 (27 H, s, Si-tBu x 3), 3.00-3.20 (2 H, m, CH^PO), 3.56- 
3.75, 3.99 (3 H, m, CHgOIBS. H-3 or 5), 3.77, 3.99 (ca. 1 : 1) (1 H, m, 
H-3 or 5), 5.24 (1 H, m, C=CH), 7.43-7.75 (10 H, m, arom H). 
Mass m/z (%) : no M+, 671 (100), 539 (63), 464 (15), 407 (21), 202 (53). 

(fdi$I46) (20S) -1 a - [ (t-7f - * v V AO * * v]-2 a -[[2-(t-^ 

<f-)V*J* ^;V~> V ;v)t^ry]-xf;v]-i3 i t/(20S)-l a -(t-yf-^vV U 
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t/39a, 39b) 

[0 2 2 5] 
Hfc6 1] 




OTES 



14c 



38 TBS0'"N^ OTBS 

,OTBS 




OTES 



[0 2 2 6] 

-78*C I'^iP L (100.3 mg, 0.138 mmol, 38a : 38b= »1 : lOS 
<£>&7fcx >7t KD77> (1ml) i§i£K> n-^^U^^A (87/. 1, 0 
.138 mmol, 1.58 M^**>*«) **0x.. 15»*fc, ^VFv>^^t 
**^«Jl4c (36.2 mg, 0.092 mmol) >9tKn75> (1.2 ml) « 

- (10 g, 2%»»^^^/^^» KT*!»U ffc£*39 (53.5 mg, 64 %) 
RJ&JDR«-t?*&ft'frWl4c (10.3 mg, 28%) Mfr&*38 (23.4 mg) fcfcHUXLfc 

O 

[0 2 2 7] 

39: !H NMR (CDCI3) d : 0.03-0.07 (18 H, s, Si-Me x 6), 0.54 (3 H, s, 
H-18), 0.56 (6 H, q, J=7.9 Hz, SiCH 2 x 3), 0.84-0.90 (30 H, Si-tBu x 3, 
overlapped with H-21), 0.94 (9 H, t, J=7.9 Hz, SiO^ x 3), 1.19 (6 H 
, s, H-26, 27), 2.45, 2.58 (ca. 1 : 2) (1 H, m, H-4), 2.79 (1 H, m, H-9) 
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, 3.60-3.73 (2H, m, CH2CH2O), 3.79, 4.09 (each 1 H, m, H-l. 3), 5.81 ( 
1 H, m, H-7), 6.12 (1 H, m, H-6). 

(mnmD (20S)-1«, 25-v^ Kn^->-2a-(2-(t Kn*^*-*)-** 
'J (20S) -la, 25- Kn^->-2 j 8-(2-(ti Kn^yxf Jl/)-19-y;Hi^ ^ >D 3 
('fb^t/20-epi-YI-7a, 20-epi-YI-7b) 
[0 2 2 8] 

[ite> 2] 




OH 



TBSO'* 

39 20-epi-YI-7a 20-epi-YI-7b 

[0 2 2 9] 

^9^39 (53.5 mg, 0.059 mmol, 39a : 39b =&1 : 2<Dm&®) <OMfc* * 
S-)V (1 ml) mUK, *V7 7-^*>i (109.8 mg, 0.437 mmol) £in*. 

mn^LtZo »y^W7^7nvf^77^- (5g> 3% 
S-fr/Wm^^) £T«*U ^%20-epi-YI-7ai3J;^20-epi-YI-7b 
<D&&% (21.2 mg, 80 %) 
[0 2 3 0] 

ft^20-epi-YI-7a£ X. r^20-epi-YI-7b*^tf?I^ £HPLC (YMC-Pack 0DS- 
AM SH-342-5, 20% * 9 J 8ml / min) KT5M£«HRU ffc£*20-epi 

-YI-7a (6.3 mg) £ £ rj^ffc^20-epi-YI-7b (11.5 mg) &^7to 
[0 2 3 1] 

20-epi-YI-7a: lH NMR (CDC1 3 ) 8: 0.53 (3 H, s, H-18), 0.85 (3 H, d, J 
=6.5 Hz, H-21), 1.21 (6H, s, H-26, 27), 2.17 (2 H, m, H-4, 10), 2.62 (1 
H, dd, J=12.8, 4.4 Hz, H-4), 2.80 (1 H, m, H-9), 2.85 (1 H, dd, J=14.2, 
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4.2 Hz, H-10), 3.70-3.80 (2 H, m, H-3, CH2OH), 3.83 (1 H, m, CH 2 0H), 4 
.06 (1 H, m, H-l), 5.82 (1 H, d, J=11.2 Hz, H-7), 6.39 (1 H, d, J-11.2 H 
z, H-6). 

UVAmax (EtOH) : 245, 253, 262 nm. 

20-epi-YI-7a: lH NMR (CDCI3) a: 0.55 (3 H, s, H-18), 0.85 (3 H, d, J 
=6.4 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.33 (1 H, dm, J=13.5 Hz, H-4), 
2.44 (1 H, br. d, J=13.5 Hz, H-4), 2.79 (1 H, m, H-9), 3.12 (1 H, dd, J 
=13.0, 4.0 Hz, H-10), 3.63 (1 H, m. H-l), 3.74-3.84 (2 H, m, CH 2 0H), 4. 
00 (1 H, m, H-3), 5.88 (1 H, d, J-11.2 Hz, H-7), 6.26 (1 H, d, J-11.2 Hz 
, H-6). 

UV A max (EtOH) : 244, 252, 262 nm. 

D$## (VDR) H*H-&tt'frlB*l*»tfeo 
[0 2 3 2] 

[0 2 3 3] 

la,25-v^Kn*vtr*SM)3 (WMMtl: LTttfli) * J: lWfr64&YI-la,Y 
I-lb,YI-2a,YI-3a.YI-3KYI-4a,YI-4b, YI-5a,YI-5b,20-Epi-YI-la.20-Epi-YI-l 
b,20-Epi-YI-2a.20-Epi-YI-3a.20-Epi-YI-4a,20-Epi-YI-4b,20-Epi-YI-5a.20-Ep 
i-YI-5b,20-Epi-YI-6a,20-Epi-YI-6b>20-Epi-YI-7a.20-Epi-YI-7b.20-Epi-YI-8a 

N 20-Epi-YI-8bO-?"tt-rtLlCOV*-C. %rW$kWn>^9 J ->M§ifc (ifV/A') * 
lit/:, 1"&;b*>> ^litll^ii^., MII:t^iH:[ 3 H]l«, 
25-v^ Kn*vfcT* ^ ^D 3 »ffifcOta^tciJ»t4#<k^O*»««^ 10° 
nM, 30 nM, 10 nM, 1 nM> 300 pll, 100 pM. 30 pM, 10 pM. 3 pM, 1 pMfc&& 

[0 2 3 4] 
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^f^yiIt*^>D^ (Lot. No. 111931) **v*NMMfcftaifc 
(Choshi, Chiba, Japan) * *>0AU ^fflulLlitfK45 mL<0 (0.3 M 
KC1, 0.05MK 2 HP04-KH 2 P04, PH7.4) fc»#U %®femmtLtz 0 
[0 2 3 5] 

<b^YI-la.YI-lb,YI-2a>YI-3a>YI-3b,YI-4a.YI-4b, YI-5a,YI-5b,20-Epi-YI 
-la.20-Epi-YI-lb>20-Epi-YI-2a.20-Epi-YI-3a.20-Epi-YI-4a,20-Epi-YI-4b,20- 
Epi-YI-5a,20-Epi-YI-5b.20-Epi-YI-6a.20-Epi-YI-6b,20-Epi-YI-7a>20-Epi-YI- 

7b>20-Epi-YI-8a,20-Epi-YI-8bi/i{il«,25-^^ VU**sX* $yW>+>7 
IV 50,*L t&mVfmm 500^ 2-3@**;V-r 

^ LK^fifLT^ 10000 dpm^[3H] 1 « ,25-^* Fn* vlf*^ >D 3 £iQ;l, 2-3 
Hl^-r-^^l^^t^ 4t (3**l*l) JC-C18l»W>f 
f , o ^^.-y^OO^LODCC t^tttiftS 
#*±<fc*)SIIA) 4 rt'-CSO^^mab, 4 *C. 3000 rpmT'15^jt 

^jfcfcjfrfc 5 c fc £ 19 , I-*: M 1 « , 25- v K n * v e * 5 

X. V) 500 / uL<D±m*M v ) s^T^m^X^ 10 mLO^#v>^V-^- ACS-I 
I (Amersham, Buckinghamshire, U.K.) fciS^U ife*HS14*»95£bfco 
[0 2 3 6] 

1 « , 25- v ti K n * v If * * >D3<OVDR^^ jft^tt O^f&E tf 

[0 2 3 7] 

X=y/x 

y :l«,25-ytKn^>t^r/D3^ [ 3 H] 1 a . 25-v>fc Kn * vfcf* 5 >D 
3 fcVD-R 5 0%lfi#-f£M£ 

x : *&mntt&miP* C 3 H] l«,25-ytKD^ye^>D 3 tVDRi:0|g 



fctlfiE# 2003-3094181 



2 003-024183 



87/ 



Yl-la 

Yl-lb 

YI-2a 

YI-3a 

YI-3b 

YI-4a 

YI-4b 

YI-5a 

YI-5b 

20-Epi-YI-la 
20-Epi-YI-lb 
20-Epi-YI-2a 
20-Epi-YI-3a 
20-Epi-YI-4a 
20-Epi-YI-4b 
20-Epi-YI-5a 
20-Epi-YI-5b 
20-Epi-YI-6a 
20-Epi-YI-6b 
20-Epi-YI-7a 
20-Epi-YI-7b 
20-Epi-YI-8a 
20-Epi-YI-8b 
[0 2 3 8] 



1/23 

1/290 

1/43 

1/3 

1/730 

1/50 

1/2000 

1/26 

1/820 

1/2 

1/5 

2 

1 

1/20 

1/1000 

1/5 

1/10 

1 

5 

1 

1/5 
1.6 
1/50 



»wo-tt* ( i ) &xv (iv) T***L*fc^»±*raft#*r**JK 
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